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you remember the history of “the American 
Revolution? Then you remember that freedom was won 
by hopelessly beaten men . . . by men who fought for 
seven long years and tasted victory only twice—once at 
Saratoga, once at Yorktown. 

For seven years they heard the cry, “We cannot win. We 
had best come to terms.” But these men had faith in their 
ally, moral law, and knew that if they kept that faith it 
would eventually judge and defeat their enemy. Not one 


of them doubted “that all men are endowed by their 


Creator with certain unalienable rights, that among these 


are Life, Liberty and the pursuit of Happiness.” 

This light, lit for these men in 1776, shines even more 
brightly for us today. We need but lift up our eyes to 4 
see it. And whoever sees it sees the power of freedom . . . 3 
and knows that democracy need never be resigned to E 
terms with the unmoral, the unjust. 


includes every recognized 


* * type of pile foundation 


concrete, composite, pre- 


cast, steel, pipe and wood 


Also caissona, construction 


ties, harbor and river im- 


provements and borings 
for soil investigation. Branch O fhices in Principal Cities 
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MILE CONCRETE ARMY DEPOTS 
BUILT RECORD TIME 


TOP-SPEED DEFENSE CONSTRUCTION WITH ‘INCOR’ 


4 . 


UR firesafe warehouses, each 182’ wide and 1562’ 
long, with reinforced concrete frames carrying thin 
barrel-arched roofs, were completed in record time at 


U. S. Army’s General Depot, Columbus, O. 


Three of the warehouses (see air view, above) were built 
first. Using ‘Incor’ 24-Hour Cement and 6 sets of 80’ x 180’ 
forms, Corbetta Construction Company’s progress schedule 
was based on pouring one 80’ section each work day, using 
each form set 10 times. First roof concrete placed March 2 
... low temperatures through March, 8° to 46° . . . adequate 
protection supplied. Last pour, June 10. Based on strength 
tests of beams and cylinders cured under job conditions, 
concrete was stripped in 24 to 48 hours. Twenty acres of 
warehouse structure concreted in record time! 


Forms were re-used on a nearby fourth warehouse. ‘Incor’ 
concrete was stripped throughout in 24 hours. . . this 
“%-mile-long structure completed in 36 calendar days. 
Typical ‘Incor’ performance. 


38,300 bbl. of ‘Incor’ were used in frame and roof con- 
struction of the four warehouses . . . 47,800 bbl. of Lone 
Star Cement in footings and other concrete. Speed defense 
... use ‘Incor’* where dependable high early strength cuts 
form and heat-protection costs .. . elsewhere, use Lone Star. 
Better cement makes better concrete. Write for copy of 
“Cold-Weather Concreting.” Lone Star Cement Corpora- 
tion, Room 2272, 342 Madison Avenue, New York. 

*Reg. U. S. Pat. Of. 


LONE STAR CEMENT CORPORATION 


Offices ALBANY + BIRMINGHAM + BOSTON + CHICAGO + DALLAS « HOUSTON «+ INDIANAPOLIS « KANSAS 
CITY « NEW ORLEANS «+ NEW YORK + NORFOLK « PHILADELPHIA « ST. LOUIS « WASHINGTON, D. ©. 


Concrete Warehouses, Columbus, O., General Depot, U. S. 
Army. Constructing Quartermaster: Lt. Col. A. F. Dershimer. 
Contractor: Corbetta Construction Co., New York. Designers: 
Roberts and Schaefer Co., Chicago-Washington. 
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\mong Our Writers 


| Werner (N.Y.U., B.S. in C.E. '22 


a spent 8 years with the Westchester 
goty Park Commission and 7 years with 
Madigan iyland on design of bridges and skew 
arches. At present he is designing airports for 


be Air Depot Architect-Engineers. 


~~ Tepesko (Institute of Technology, Vienna, 
formerly principal assistant to Professor 


stria 
salem has long been connected with the design 
; record-breaking wide-span steel and concrete 
ridge and building structures. Since 1932 he 


has been with the Roberts and Schaefer Company 
‘¢ concrete shell construction, and he is now 
manager of their Chicago office 


W. Consogr (U of Wis., has been 
‘orgcticing as a consultant in the hydraulic and 
cenitary field since 1919. Before that he spent 

‘years as a Captain of Engineers in the A.E.F 


veturning from France in command of the 126th 


Engineers 

Frank Jounson (U of Ky , B.S.C.E. '19, C.E. 
8) had 8 years of municipal and sanitary engi- 
g experience before going with the Commis- 
soners of Sewerage of Louisville in 1930. At 
touisville, his work has been on design and con- 
«ruction of sewerage and drainage works, includ- 
ing also the making of a study and report on the 
sewage-treatment problem in Louisville 


gory (M.I.T., B.S., M.S., Sc.D.) started 
in sanitary engineering with the J. N. Chester 
Engineers of Pittsburgh. This was followed by 
4 years in the West with the Dorr Co., on re- 
search, design, construction, and operation of 
treatment plants for water, sewage, and industrial 
wastes. In 1939 he taught at Armour Institute 
in Chicago and in 1940 he accepted his present 
tion at New York University 


peero 


post 
w Swicer (U. of Wash., B.S.,'39; Harvard U., 
us. '40) following graduation remained at 
Harvard for several months doing research work 
in soll mechanics. He then entered the construc- 
non division of E. 1. du Pont de Nemours and Co 
Since November 1940 he has been employed as 
fice engineer by R. V. Labarre, consulting 
engineer on foundations, of Los Angeles 


veoroe L. Hatt (Tufts College, B.S. in C_.E. '11) 
has been engaged in sanitary engineering in 
Massachusetts, Ohio, and Maryland, and has had 
, wide experience in stream pollution problems, 
construction of sewage treatment plants, and 
garbage removal He has been consultant to 
srious municipal authorities on construction 
problems regarding water supply, sewage systems, 
and treatment plants, as well as on the sanitary 
aspects of water supply and sewage disposal. 


wis C. Kettron (Ohio State U.; U.S. Military 
Academy; Cornell U., E.E.; Army Engineer 
School; Army Industrial College; Army War 
College) has seen duty with the Corps of Engi- 
neers, U.S. Army, from 2nd lieutenant to colonel. 
in addition he saw active service in France with 
the 2nd and 6th Engineers and has had command 
of the 14th Engineers, Philippine Islands. At 
present he is district engineer, Los Angeles En- 
gineer District 


kK. A Reever (McGill U., B.Sc. 14) has been with 
the Southern California Edison Co. since 1919 as 
structural engineer engaged in the design of 
structures for power plants, substations, and 
transmission lines. Previously he was with 
Barnett and McQueen, Contractors, Fort Wil- 
iam, Ontario, on the design of reinforced con- 
crete grain elevators and mills. 


C. Bruns (U. of Va.,'23; Tulane, B.E. and C.E. 
27) has had heavy construction experience with 
Doulut and Ewin, Inc., in Louisiana, Texas, 
Tennessee, Kentucky, and Florida on roads, 
buildings, levees, bridges, and sea walls. In 
addition he has been engineer, superintendent, 
and estimator for the Raymond Concrete Pile 
Co At present he is on active duty as lieutenant 
commander, Corps of Civil Engineers, U.S.N. 
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SIX MORE PLANTS 
IN FIVE STATES 
ON THE WAY 


DEFENSE PLANT CORPORATION OWNS THEM. We've been 
designated to build them .. . fast. 


Actually, when the names went on the dotted lines of 
the contract on August 19, we had already placed more than $16,000,009 
worth of orders for some of the equipment and materials it takes longest 
to make and get. 


FIVE OF THESE PLANTS will smelt aluminum. Their combined capacity 
is planned for more than 500,000,000 pounds a year, which 
is greater than the nation’s entire production of aluminum 
in 1940. Locations: Massena, N. Y., Spokane? Wash., Trout- 
dale, Ore., Los Angeles, and in the State of Arkansas. 


acct 
the | 
cont 
lead 


The sixth plant will refine alumina from bauxite. Its bil- 
lion-pounds-a-year capacity adds 58° to the nation’s alumina capac. 
ity. It will be located at Bauxite, Arkansas. 


HOW GOES CONSTRUCTION? At this writing, as fast as title is secured pn 
to the sites, contracts are being let for grading and foundations s0 _ 
as to be ready for the structural steel, which is coming as rapidly as = 


it can be gotten. — 
whit 


a ta 
bros 
chat 


ALUMINUM, 
DEFENSE, 
AND YOU 


What is more important, the aluminum plants are 
scheduled to deliver ingot by the summer of 1942; the 
refining plant to deliver alumina in early summer, 1942. 


WE'VE ASSIGNED a large staff of men full time to headquarters en- 
gineering, purchasing, and accounting on this government building job. 


We're sending competent and experienced management men out on 
these jobs as superintendents and other staff executives 
on construction, and for subsequent operation of such 
of these plants as we are designated to operate. 


EVERY KNOWN IMPROVEMENT in design and construc- 
tion and equipment is being incorporated in these 
plants. We intend that every dollar that will be spent shall be the best 
dollar’s worth that experience can build. We do not make one cent of 
profit from this assigned job of construction. 


We think we know how to get the government value- 
received for its money, because we are completing the 
expenditure of more than $200,000,000 of our own 
money in an expansion program which started after the 
beginning of the present war. Some of this expenditure 
is in new alumina and aluminum plants which will bring 
our own Alcoa capacity up to more than 700,000,000 
pounds a year. The remainder is in tremendous expan- 
sion of facilities for fabricating every form of aluminum. 


DEFENSE, GENTLEMEN, is getting its aluminum. 


ALUMINUM COMPANY OF AMERICA 


| 
| 
| 
NO. 
nee! 
Ss 
spec 
‘ grot 
tion 
| nev 
scie 
of n 
ries 
this 
lish 
Ii 
ecot 
eng 
seal 
; the 
| the 
Ecc 
tha 
The 
app 
and 
neit 
ola 
ind 


0. 12 


apac- 


cured 
1S so 
ly as 


en- 
job. 


t on 


best 
t of 


Somet 


hing to Think 
About 


A Series of Reflective Comments Sponsored by the 


Committee on Publications 


Engineers and World Economy 


By Bernarp L. WEINER, M. Ao. Soc. C.E. 
Wits Arr Depor Arcuirect-ENGINEERS, New York, N.Y. 


the scientists, have many truly great achievements 

to their credit; and, justly, they are proud of their 
accomplishments. But while they have made possible 
the physical basis of modern civilization, they have been 
content to permit others, self-styled experts, to take the 
lead in determining national policies as to how their in- 
ventions and improvements should be utilized. The 
result is world-wide chaos; and, for the second time in 
one generation, the repeated breakdown of the world 
economy has brought civilization to the brink of disaster 
which engineers might have prevented had they accepted 
a task for which they are peculiarly fitted. From the 
broad point of view, what else but bringing order out of 
chaos is an engineer’s work? 

Applying Engineering to Economics.~As a class, engi- 
neers are notoriously modest, and it has therefore not 
occurred to them that they might succeed where others 
have failed. They are apparently unaware that their 
special knowledge is not commonly shared by other 
groups, and that their method of approach to the solu- 
tion of a problem is not universally known. But it is 
nevertheless not unreasonable to suppose that the same 
scientific methods that made possible the physical basis 
of modern civilization could also be used to further human 
happiness by making the necessities and even the luxu- 
ries of life available to all mankind. To accomplish 
this purpose, the engineer can take a leading part in estab- 
lishing the guiding facts or criteria on a scientific basis. 

It is not so much a question of the engineer’s turning 
economist as it is of introducing engineering thinking and 
engineering methods into the field of economics. Re- 
search to establish the facts, and analysis to determine 
the basic principles and the solution from the facts, is 
the very basis of the engineering and scientific method. 
Economic thinking, too, can be checked against principles 
that are common to all sciences, in one form or another. 
The surveying principle of the closed traverse, which 
appears in physics as the law of conservation of energy, 
and many equally important engineering principles, are 
neither known nor understood by the layman—which ex- 
plains why mutually exclusive measures will be advocated 
by supposedly intelligent people including business and 
industrial leaders and statesmen. 


Te engineering profession in all its branches, and 
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A classic example is the attempt to increase the export 
trade—and then preventing imports by setting up the 
highest tariff in American history. In economics as in 
any other science, certain factors can be assumed or pre- 
determined; but once assumed, the remaining factors 
are beyond control—they must work out as they will and 
“refuse to be forced.’’ There is no magic or fate about it 
any more than there is in the fact that two plus two al- 
ways equal four. In general, when the fundamental 
criteria—not only of science but also of common sense— 
are not satisfied, the system, in whatever field it may be, 
must break down and stop. 

Financial Fictions Confuse.~Furthermore, both the 
engineer and the scientist know that their descriptions 
and formulas are merely symbols of the underlying reali- 
ties—which at best are pictured only approximately— 
aud they are constantly on guard against drawing absurd 
conclusions from terms that have wandered too far from 
the realities they are supposed to represent. Much that 
is absurd in economic thought can be traced to the fact 
that thinkers on the subject have not been on guard 
against this very pitfall. 

Thinking only in financial terms can give nothing more 
than an analogy or incomplete picture of the underlying 
industrial and engineering realities. And sooner or 
later, as is the nature of analogies, this one also breaks 
down. The absurdity of many an economic policy be- 
comes apparent if it is translated from fictional financial 
terms into terms of actual reality. 

Engineering Realities Remain.~Paradoxically, it is 
only for war—when the world goes mad—that it seems 
possible to organize the national economies on a sane 
basis—on the basis of ‘needs’ and of plant capacity. 
Only then is it recognized that money is of secondary 
importance—the real power, the economic reality, is 
production. ‘‘Economic experts’ seeing only the mys- 
tic symbol of the dollar sign, are already saying that the 
country must start preparing now for the inevitable let- 
down after the defense program is over—and no one, ap- 
parently, is questioning the assumption that there must 
be a letdown. 

There is no physical reason why the productive ca- 
pacity cannot be diverted from the social waste of war 
material to useful peace-time commodities. The housing 
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shortage, for instance, is ef such magnitude that it would 
take thirty years of peace-time capacity production to 
overcome it; yet the financial myopia is such that the 
American people are told that the government cannot 
“afford” to finance the necessary housing, and that pri- 
vate industry cannot do so because it is unprofitable. 
But the engineering fact remains, nevertheless, that men 
and material have both been physically available, espe- 
cially during the decade after 1929. In fact, the com- 
bined cost of an adequate housing program and of the 
defense program is only a fraction of the real wealth 
lost to the country forever by the idleness of both men 
and factories during this decade. 

No Sincere Attempt at Solution.~The causes of the 
economic crises are, unfortunately, not physical; and 
since only the value of physical research has been recog- 
nized, the problem remains unsolved. Paradoxically, 
again, as the products of industry approach perfection as 
the result of physical research, the economic crises be- 
come ever more acute. One would imagine that an at- 
tempt to solve the non-physical problems by the same 
methods that were so successful in the physical field, 
would have been made long ago—but, instead, industry 
has resorted to ineffectual expedients. ‘“‘Research’’ has 
been confined merely to such superficial studies as the 
charting of market trends. Modern advertising ballyhoo 
is just one example of the competition for the same con- 
sumer dollar in a market of more or less fixed capacity. 

But if a small fraction of the annual quarter billion 
spent on physical research, or if a portion of the huge sum 
spent on advertising, were diverted to fundamental non- 
physical research in an effort to increase the effective 
capacity of the existing market, it is possible that intelli- 
gent cooperation for the common good would accomplish 
what senseless competition has failed to do. Such an 
investment might easily pay large dividends in dollars and 
cents—it staggers the imagination what such successful 
research would accomplish in terms of human happiness. 

Increasing Unrest and Violence.~The present unrest 
has been given various labels—a common practice in 
times of stress. But by whatever “‘ism”’ it is called, it is 
all one and the same thing. It is all merely the expres- 
sion of the pent-up desire that poverty in a world of 
potential plenty be eliminated. If engineers and scien- 
tists, aided by their societies in getting the backing of 
industry, do not use their scientific knowledge, and espe- 
cially their technique, to solve the problem successfully, 
demagogues will offer remedies that will prove even more 
unsuccessful than those they have already used—and 
with even worse results. That the resulting explosions 
will tend to become more and more violent is inevitable. 

In the era of economic scarcity before the Industrial 
Revolution, poverty was accepted as the unfortunate 
but inevitable lot of the majority of mankind. A spirit of 
resignation prevailed which tended to reduce the shock 
of the periodic explosions. But this psychology is rap- 
idly disappearing with the universal realization that in 
spite of the fact that a new era of potential plenty has 
come, poverty still persists. The idea is therefore getting 
about that there is ‘‘a dog in the manger’’ somewhere— 
which explains the European debacle. To forestall simi- 
lar results in this country, industry, guided by engineers 
and scientists, must take a leading part in solving the 
nation’s and the world’s economic problems. For its own 
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benefit and protection, industry must organize a researc} 
staff to find ways and means to enable it, not only to oper. 
ate its present plants at capacity, but also to expang— 
and for peace-time production. 

Approach to a Solution.~Certain steps suggest them 
selves atonce. That surveys of both the capacity to pro- 
duce and of the capacity to consume must be made in 
order to provide accurate, basic data, is elementar, 
Every hypothesis, every concept, and every factor that 
even remotely affect the national economy must then be 
questioned and reexamined. Foremost among these jx 
the money factor—fundamentally a simple tool—which 
has been so surrounded by mystery that it is constantly 
being confused with its prototype, real wealth in the form 
of the products of industry. Although the huge nationa) 
debt, for example, is a source of real danger to the nationa| 
economy, it is not true that this generation has saddled 
future generations, as a whole, with a necessary, real bur. 
den. Future wealth has not been mortgaged—only 
future dollars. The trick of how to eat, today, the loaf 
of bread that will not be baked until tomorrow, has yet 
to be discovered. Even the necessity of mortgaging 
future dollars can be seriously questioned. 

Instead of first determining the realities in terms of the 
capacity to produce and to consume, and then adjusting 
the money tool to these needs in the same way that ma- 
chines are designed to perform their functions according 
to the needs of an industrial process, the cart has been 
put before the horse and money permitted to determine 
these needs. 

Disclosed by Non-Physical Research.~The apparent 
necessity to mortgage future dollars is one of the minor 
evils resulting from this practice. Money is an impor- 
tant tool—but only a tool—and its basis, concept, and 
meaning must therefore be reexamined and related to the 
realities. 

Further steps to be taken and concepts to be questioned 
could be suggested if space permitted. It should be clear, 
however, that from the engineering point of view there 
is no reason why production cannot continue at least at 
the same pace as now-—except that consumers’ commodi 
ties will be produced. To make one prediction, when 
non-physical research shows the adjustments necessary 
to keep the economic system—and especially its financial 
tools—from jamming up, the world will be amazed by its 
present economic myopia. The simple, elementary, 
common-sense fact should be obvious that this country 
can “afford’’ whatever it is physically able to produce. 
If thinking in financial terms leads to the opposite—and 
absurd—conclusion, is it not obvious that there is some- 
thing radically wrong with this kind of thinking’ 

Duty of Engineers and Scientists.~Since those who 
have been responsible for the functioning of the economic 
system have shown that they do not know how to do the 
job, the engineers and scientists who have demonstrated 
the efficiency of their technique will have to take over and 
find out how to finish the task. If this job is not started 
soon, it will be too late; or, at best, twenty-five years 
from now the country will be preparing for a third w rid 
war. If this happens, one may be sure that the scientilic 
professions will have done their part efficiently, in the 
physical field—they will have invented and perfected 
bigger and better weapons for more efficient mass mur 
der and destruction of wealth. 
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Wide-Span Hangars for the U.S. Navy 


Bureau of Yards and Docks Builds Huge Reinforced Concrete Structures of Unique Design 


By ANTON TEDESKO, M. Am. Soc. C.E. 


ENGINEER-IN-CHARGE, STRUCTURAL DEPARTMENT, ROBERTS AND SCHAEFER Company, Cuicaco, ILL. 


types of design and materi- 
als of construction led the 
U.S. Bureau of Yards and Docks to 
adopt for its new hangars a mono- 
lithic concrete arch design, the shape 
of which is influenced by economic 
considerations and by a carefully 
planned construction procedure. 
The Navy’s requirements called 
for a building consisting of two adja- 
cent hangars with door openings at 
both ends of each hangar. The 
space along the outside of the build- 
ing was to be used for offices, and the 
space between the double hangars 
for shops or offices as desired. This 
led to an arrangement of arch barrel 


of desi between 


hangars in double formation, each of which is made up of 
four structurally independent units, so that one set of 
The main concrete 
arches of the hangar are arranged so that the concrete 
roof slab is supported from the intrados of the arches 
with no structural members projecting below the smoothly 
curved under side of the roof. This permits the mov- 
ing of the forms (which are mounted on a traveler 
arch centering) from one unit to the next without recon- 


forms can be used for all units. 


MONG the largest reinforced con- 

crete structures of their type ever 
constructed are the recently completed 
hangars of the Bureau of Yards and 
Docks, U.S. Navy. In addition to mere 
size they are unique in structural de- 
tails, such as the hinges, the foundations, 
and the pre-stressed tension ties. They 
also are an outstanding example of the 
advantages of adjusting the design to 
make the form work more economical and 
to save time and money in construction. 
The resulting monumental structures are 
things of beauty, economically serving the 
purposes for which they were built. In 
this paper Mr. Tedesko gives a review of 
the prominent features of this work. 


struction as would be necessary if the arches were pro- usual manner. 


iecting below the under side 
of the roof shell. After each 
roof pouring cycle, it is neces- 
sary only to lower the forms 
a few inches before rolling 
the centering ahead into the 
next position. 

The barrel shell roof, built 
on the principle of three-di- 
mensional design, is the most 
important part of the struc- 
ture, not only on account of 
its unusual size and span, but 
also because of the time ele- 
ment involved in its economi- 
cal construction. Considera- 
tions of shell design and re- 
use of forms were the deciding 
lactors establishing the length 
ol roof units and the location 
expansion joints. These 


Official Photograph U.S. Navy 


joints act not only to reduce the 
temperature stresses in the roof slab 
but also to eliminate the hazards of 
unequal settlements. Like the up- 
per portion of a pipe of great sec- 
tion modulus and rigidity, the con- 
crete shell roof spans between two 
arches and bridges beyond the arch 
to an expansion joint. Each unit 
between expansion joints is struc- 
turally independent of the other 
units. 

Soil conditions and earthquake 
considerations determined the char- 
acter of the main structural system, 
namely, concrete arches of the two- 
hinged type tied below the floor. 
Their shape is governed by the 


lines of thrust under different loadings, by door clearance 
requirements, and by the cross-sectional curve of the roof. 
This curve is determined by strength and buckling re- 
quirements for the thin cylindrical roof shell, which spans 
between arches and which, for sufficient carrying power, 
must not have too great a radius in the crown. To 
facilitate convenient construction, the roof shell was 
made not too steep at the springing line. The two- 
hinged arches take vertical and horizontal loading in the 


OBLIQUE VIEW OF FINISHED AND SEMI-FINISHED SHELLS 
Shows Rib Arrangement and Monolithic Lean-to Structure 
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(Yficial Photograph U.S, Navy 


MovaABLE ARCH CENTERING INCLUDES TOWERS, TRUSSES, AND FORMS 
Progress Photograph of One of the Hangars. Note Trestle on Crown, 
which Carries Concrete Pump Line 


The roof shell of each unit is rigidly framed into two 
arches and into the lean-to roof. These elements, to- 
gether with the lean-to walls, form a box-like structure 
resting on four inclined arch legs. Lateral forces at 
right angles to the arch are transferred by the box 
structure to its legs, which by frame action transmit the 
forces to the ground. The arch haunches are hinged at 
floor level (fixing the line of pressure at definite points) 
so that rotations in the plane of the arch may easily take 
place. At the same time they are restrained laterally 
by the lean-to structure, by the general rigidity of the 
shell, by the footings, by earth pressure, and by the pile 
foundations, with the result that forces perpendicular to 
the plane of the arch which tend to overturn the structure 
are effectively counteracted. 

Bridge-type bearings for arches are costly and would 
have delayed the start of construction. Therefore a 
concrete section was combined with hinges of the Mes- 
nager type, towards the development of which in this 
country Admiral Ben Moreell, M. Am. Soc. C.E., 
(C.E.C.) U.S.N. has outstandingly contributed. These 
hinges were constructed of reinforcing bars which trans- 
fer the load from the arch haunch to thé footing. The 
bars are arranged in a fan-like system which permits 
rotation of the arch at the hinge. The hinges of the 
standard arch are 80 in. long and are composed of thirty- 
two 1'/,-in. round vertical bars which take the vertical 
reactions, the horizontal components being resisted by 
twenty l-in. diameter bars in fan-like arrangement. 
The bars are not larger than 1'/, in. in diameter to more 
easily take the bending stresses due to rotation. 


TAKING CARE OF OVERTURNING MOMENTS 


Overturning moments which become great because of 
earthquake forces are resisted by special high-yield-point 
bars placed at each end of the hinge axis. These bars 
were used because of the impracticability of providing a 
sufficient number of new billet steel bars of intermediate 
grade at the extreme fibers of the hinge. High-strength 
heat-treated steel was used for the special bars near the 
extreme fibers, the minimum yield point being 70,000 Ib 
per sq in. The adjoining bars of intermediate grade, 
which under earthquake shocks may reach their yield- 
point stress, cannot deform more than the high-strength 
bars will permit. The reaching of the yield-point stress 
of the intermediate-grade hinge bars is, therefore, not 
critical for the strength of the section. The high-strength 


\/ 


Vou. Now 
steel bars near the extreme 
fibers of this bending sectioy 
protect their weaker compan. 
ions of intermediate grade, 
that the same safety and sery. 
ice value are obtained as if 
the hinge bars were of high- 
strength steel throughoy 

With an increase of 15%, jy 
the total price of the hinge 
steel, the overturning resis. 
tance of the arch was almost 
doubled. 

Footings were constructed 
on wooden piles and were tied 
together by individual tension 
ties in such a manner that the 
horizontal thrust could be 
taken up as it developed 
during the decentering oper- 
ation. The arches are not 
quite symmetrical because 
the twin-arch arrangement 
makes use of a combined center pier to carry the 
arches from both hangars. Each hangar is designed, 
however, for separate stability in case of damage to the 
arches of the other hangar. As a result of this design, 
the tension ties at the center pier are arranged below the 
hinges, while the ties are connected above the hinge at 
the exterior arch haunches. As a further result, the cen- 
ter pier takes the full inclined arch reactions while the 
exterior piers take only the vertical component of the 
arch reaction (550 tons). 

While 2'/2-in. round steel rods originally were planned 
for the individual tension ties, they were replaced later, 
with a saving in cost, by second-hand high-strength 
cables previously used in bridge construction. The 
cables (eight 1'/js-in. bridge strands to each main arch) 
were pre-stressed during the decentering operation of the 
arch. As load was taken off the centering by the lower- 
ing of form jacks, and as load was carried by the arch 
itself in increasing measure, the tension ties, arranged in 
trenches, were adjusted to take the accumulating hori- 
zontal thrust in order to prevent the footings from 
moving outward. As thrust developed, each cable, oi 
1.46-sq in. cross-section, was stressed by a pull of ap- 
proximately 39 tons actuated by press arrangement out- 
side the footing structure. The corresponding stretch of 
7'/, in. was taken up by the tightening of nuts at the 
ends of the individual tension ties. The thrust due to 
dead load is thus taken up by the ties, so that under dead 
load each footing receives a vertical reaction only. 

Main arches increase in depth and width towards the 
springing line of the roof. Moments, shears, and axial 
forces were calculated separately for the arch and shell 
dead load, symmetrical and unsymmetrical live loads, 
including seven 20-ton hoist loads per arch, as well as for 
wind loads, temperature and shrinkage, earthquake 
loads, and movements and deformations (such as rib 
shortening). The measured deflection of the arch during 
decentering was observed to be '/s in. less than the calcu- 
lated deflection of */s in. The vertical deformation ol 
the shoring during pouring of the concrete was about Vs 
in. Wherever the tension condition in the extrados ol 
the arch made inadvisable the use of splices by over 
lapping, 1'/s-in. plain round reinforcing rods of the arches 
were spliced by means of threaded sleeves, achieving 4" 
unyielding connection when set under initial stress. 

The end arches of the structure take a large share of the 
forces due to wind on the doors and on the window area 
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abo\« the doors. To prevent excessive moment concen- 
trati ns in the roof shell under wind load at points 
where the structural members of the curtain wall above 
the :angar door are restrained into the roof, the design 
of the end arch required a section of considerable tor- 
sjona! resistance to distribute these moments. Two in- 
dividual door arches, connected in their upper portion by 
cross Struts, provided a torsion section that was practical 
from a construction standpoint. In their lower portion, 
where torsion requirements are low, they were con- 
structed as individual arches a clear distance of 5 ft 4 in. 
apart, which is the space necessary to accommodate the 
rolling doors in their open position. The doors, made up 
of ten leaves, are arranged on five tracks. Each pair of 
door arches is supported by one set of footings. 

The curved roof shell not only carries its own load but 
acts as lateral bracing for the arches; it consists of a slab 
3!/, in. thick in the crown portion, increasing in thickness 
and curvature towards the springing line. The roof shell 
is stiffened by auxiliary ribs 10 by 20 in. at mid points 
between arches, with two such ribs at expansion joints. 
Over its major portion the shell is subject to a condition 
in which the direct stresses within are in equilibrium with 
the surface loads. A flexural condition exists where the 
shell is restrained by heavier structural members, such 
as the main arches, and in these areas its thickness is in- 
creased to 4'/, and 5'/, in. Since the stresses are rather 
low and the minimum sections are governed by buckling 
requirements, the shell may be expected, in case of bomb 
damage, to carry out (by transfer and redistribution of 
stress) functions for which it is not ordinarily designed 
and thereby to take over important structural action 
which may help localize damage. Because it is statically 
indeterminate and rather evenly reinforced, the shell has 
a carrying reserve usable in emergencies. 

In the flatly curved crown region, the shell is unable to 
resist the torsional rotation of the door arches, a condition 
which causes one door arch to move upward slightly, the 
other to move downward. However, as the shell be- 
comes steeper and its curvature sharper away from the 
crown, it provides greater resistance to the forces tending 
to twist the arch out of its vertical plane. The curved 
roof slab as a whole is stiff enough to transfer reactions 
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construction height of a shell often cannot be fully 
utilized structurally. It is economical for a shell, from 
the standpoint of its stress distribution, to carry its 
loads by means of direct stresses. The work of defor- 
mation produced by even a high direct stress (as may 
be due to a construction height which is restricted or 
not fully utilized) is still usually relatively small com- 
pared to the work of deformation if a bending condi- 
tion should be prevalent (least work of deformation 
is what nature desires). In the longitudinal action of 
the shell spanning between supports, the lever arm of in- 
ternal forces (longitudinal stresses) depends only on the 
radius and the span of the given shell. If the height of 
the construction is decreased by omitting parts of the 
shell, by providing skylights, and so forth, the direct 
stresses do not necessarily increase; or if the span of the 
construction is increased (as, for instance, by damage to a 
support), the lever arm of forces will increase, instead of 
the direct stresses, which is a safety feature in shell design 
of considerable value for a military objective. 

After construction of the footings and the hinges, the 
arch haunches were poured up to the springing line of the 
roof. During this operation the haunches were kept 
locked to prevent rotation and excessive deformation of 
the hinge bars. 


CENTERING FOR THE ARCHES 


The traveler centering consisted of a system of tower 
units built of 6 by 6-in. wooden posts on 10-ft centers, 
braced horizontally and diagonally. On top of the 
scaffolding towers, screw jacks were provided to support 
wooden trusses about 30 ft long, built with the use of 
split-ring timber connectors. The top chords of the 
trusses were cut to the curvature of the roof and carried 2 
by 10-in. joists on which sheets of °/s-in. plywood forms 
were placed. The screw jacks between posts and trusses 
permitted adjustment of forms as to correct elevation and 


from the door front to the next main 
arch, so that all arches of one roof ' Shop Portion 
ateral lorces to the footings. 

The shell, which is stiff in all di- fee pes 
rections of its tangential plane, is 
rather steep where it connects with ‘ 
the lean-to roof. Its action, there- py 
lore, is similar to that of a high a (a) PART FRONT ELEVATION 
on closely spaced supports, 
which is highly capable of carrying gay 
shell cylinder engaged in this carry- LJ | Ze 
ing action is about 40 ft. The shell aaa " nl 35 
would deflect less under vertical $5 
loads than the shallow lean-to roof 
i the latter were not held by the t-4 — i = 
stiffer shell. The lean-to roof, there- | | ROOF | ge 
lore, hangs from the shell. This 
means that the shell stresses in the Rib 
arch direction near the springing = | TTT 
line are tensile and not compressive. 
What usually is termed an arch 
thrust does not exist at these points; ee = eon 
mits place a tension condition has Contr Line sar 
been set up. Fic. 1. SkeETCHES OF HANGAR: (a) R1GHT-HAND BAY FROM FRONT, AND ()) Lert-HANp 


As in the case of a high wall, the 
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Qficial Photoograph U.S Navy 


Twin HANGARS UNDER CONSTRUCTION 


made possible a smooth decentering. The arch center- 
ing, covering the plan area of one roof unit between ex- 
pansion joints, was moved in four sections. It was pulled 
by a caterpillar tractor from one position to the other 
with the use of pipe rollers 4 in. in diameter on 6 by 12-in. 
sills, which were blocked up to a horizontal level. The 
transverse movement of the centering from one hangar 
to the location of the twin hangar was accomplished by 
skidding the centering sidewise on old rails available at 
the site. 

Reinforcing for the shell consisted of straight */s-in. 
and '/,-in. round bars at right angles to each other, with 
additional diagonal layers of '/-in. and °/s-in. bars ar- 
ranged where necessary in the lower portions of the shell 
in the direction of principal tensile stresses, the concrete 
taking care of compressive stresses. The diagonal rein- 
forcing bars carry the dead and live loads of the shell back 
to the arches and in their arrangement are suggestive of 
the shape or direction of cables of a suspension bridge. 

Two paving mixers discharged into the pump, of 60-cu 
yd hourly capacity, a 3,500-Ib (strength) concrete mix, 
containing 6'/, bags of cement and aggregate not over */, 
in. in size. Two 8-in. pipe lines were run from the double 
pump to the crown of the roof, to a point midway be- 
tween two arches where the pipes branched off, and sup- 
ported by a trestle, extended about 80 ft each side of the 
center line of the arch span. Small hoppers were in- 
stalled at these points, and the concrete was handled by 
means of elephant-trunk chutes to the points of placing. 
Boxes at horizontal distances of about 20 ft were arranged 
to collect the concrete from the elephant-trunk chutes, 
and the concrete was shoveled from these onto the roof 
shell, thus avoiding segregation of aggregates. In this 
way concreting of the roof unit proceeded symmetrically 
from both sides simultaneously. At times concreting 
was concentrated on one side while the pumping line was 
shortened and the boxes were moved up on the other side 
of the arch. Top forms for the roof slab arranged in 
small panels were necessary for a distance of 20 ft above 
the springing line of the shell on account of the use of a 
rather plastic concrete mix of 3'/:-in. slump. The con- 
crete pumping equipment available to the contractor in- 
fluenced the consistency of the concrete. 

The concrete of each roof unit was poured in a con- 
tinuous operation, which at an average rate of 40 to 45 
cu yd per hr required about 15 hours. When the con- 
crete had attained a strength of 2,500 Ib per sq in. and an 
apparent modulus of elasticity of 2,500,000 Ib per sq in. 
(the deflection of beam specimens of the shell concrete 
being a measure of its safety against buckling), de- 
centering was permitted and accomplished by the gradual 
lowering of the centering screw jacks. During the de- 
centering operations, which required about one day, the 


deflections of the arch, the stretch of the tension ties, ang 
the movements of the footings were carefully controlled 
It was possible to obtain the desired concrete characte, 
istics to permit decentering in from 5 to 7 days afte; 
placement of the concrete. This factor in turn controlled 
the cycle of other operations, so that a main roof pour 
could be made every two and one-half to three weeks. 
The roof slab received a wood float finish. Expansiv; 
joints between the roof units are covered by sliding co; 
per flashing. While the lean-to roof slab was concrete: 
a day in advance of the main roof slab with which it js 
intimately connected, the second floor of the lean-to a 
intermediate columns of the lean-to structure were buil: 
after the arches had taken their dead-load deformatic: 
The lean-to structure is divided into independent units i 
the same manner as the main structure. Flexible oo 
nections between the lean-to and the arches allow jor 
differential settlements. Skylights were not consider 
necessary for the hangars, as the glass area in the curtai 
walls above the doors provided sufficient illuminatic: 


DRAINAGE TRENCHES FOR FIRE PROTECTION 


The 6-in.-thick hangar floor is traversed by a system i 
drainage trenches covered by galvanized grating. Thes 
trenches are designed to quickly carry off all gasoline and 
water from the sprinkler system so that burning gasolir 
cannot float to adjoining areas. A fire will be further 
localized by drains provided at points where trenches ar 
lowered under tension ties of arches. 

The hangars were constructed for the Bureau of Yards 
and Docks under the direction of Rear Admiral B 
Moreell (C.E.C.) U.S.N., Chief of the Bureau of Yards 
and Docks, and Captain Edward L. Marshall (C.E.( 
U.S.N., head of the Aviation Facilities Division. Ca 
tain J. T. Mathews (C.E.C.) U.S.N., was Officer-in- 
Charge, and Lt. Commander H. A. Bolles (C.E 
U.S.N., was the Resident Officer-in-Charge. Roberts 
and Schaefer Company of Chicago and Washingto: 
D.C., were the designing and supervising engineers 
(Erskine W. Klyce, Jun. Am. Soc. C.E., resident eng: 
neer). Joe H. Lapish was the associated architect 
The roof structure of “‘Z-D” design, as employed in th 
construction of these hangars, is under license from th 
Structural Shell Designers, Inc., of Chicago. The co 
tract was ably executed on a cost-plus-fixed-fee basis | 
the Golden and Trepte Construction Company, ©" 
tractors; S. F. Nielsen was their project manager, and | 
M. Tomlinson, the superintendent. The cost and spe 
of construction of the completed hangars compare favor 
ably with those of structural steel hangars of standa: 
Navy design, having less than half the span of the stru 
ture described here, built by the same contractors on ™ 
same site. 
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Use of Ozone for Water Purification 


Powerful Bactericide and Oxidizer 1s Having Wider Application 
in This Country for Removal of Odors, Tastes, and Color 


By Artuur WARDEL Consoer, M. Am. Soc. C.E. 


PRESIDENT AND GENERAL Manacer, Consoer, TOWNSEND AND QUINLAN, 
Consuttinc Enoineers, Cuicaco, It. 


MERICAN engineers engaged 
A in water purification work 


N line with the universal interest in plant of that community. The 
municipal expenditures, people in water purification plant, which 


have seemingly been slow to general want fo know how their taxes are treats unfiltered lake water, has 
study the development of the use being spent and what resulis are being produced a satisfactory finished 
of ozone in France, Germany, Rus- obtained. In the case of water supply water for the past ten years. At 
sia, and other European countries. the taxpayer demands not only thai his Hobart, Ind., raw water is taken 


In general we have not been — health be protected 


but also that the from Deep River, a_ sluggish, 


to work out a suitable technique for water be free from objectionable odors, swampy stream, laden with organic 


using this purifier to supplement (/asles, and color. 


The ozone method pollution of various kinds. This 


other means of treatment. This is of purification accomplishes all these at raw supply is treated in a conven- 


rather surprising in view of the fact a reasonable cost as 
that since the discovery of ozone improvements in the 


a result of recent tional rapid sand filtration plant, 
ozone manufactur- and ozone is used to get better 


O;) in 1785, technical literature, ing process. This paper was originally sterilization and as a_ beneficial 
both abroad and at home, has con- presented by Mr. Consoer before the auxiliary to reduce tastes, color, and 
tained much discussion of its potent Sanitary Engineering Division at the odors. Here, too, water accepta- 


qualities as a bactericide and ox- Society's Fall Meeting in Chicago. 


idizer. In parallel fashion, the de- 

sign of equipment for manufacturing ozone and the 
development of ways and means for introducing it into 
water have lagged in the United States. 

At a time like the present the construction of new 
water supply plants is more or less at a standstill, except 
for defense projects, which are almost certain to follow 
conventional patterns. The present is, however, a good 
time to review the interesting ozone process for possible 
application in the post-defense period. 


OZONIZATION NOT A NEW PROCESS 


Ozonizing of water for sterilization and for reducing 
objectionable tastes, colors, and odors, has been an ac- 
ceptable method of treatment for several decades in 
France and other parts of Europe. In the United 
States it has had relatively few applications in municipal 
water plants. However, it has been used frequently to 
sterilize water on steamships and for the protection 
of the products of bottling 
plants, also for institu- 
tional water supplies. Such 
uses and a small number 
of successful municipal 
plants have served to es- 
tablish ozone in this coun- 
try as a practical means of 
sterilizing certain waters 
and for reducing taste, 
color, and odor. 

Two of the earliest mu- 
nicipal ozonizing plants in 
the United States are those 
at Long Beach and Ho- 
bart, both in Indiana. At 
the former, water is drawn 
‘rom a shallow intake in 
lake Michigan located 
only 300 ft from the shore 
‘me and not far removed 
‘rom the outfall of the 
pnmary sewage treatment 


Ozone BuBBLES REMOVING IMPURITIES FROM WATER 
One of the Ozonizing Tanks at the Whiting, IIl., Plant 
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ble to the consumers has been 
produced since 1932. 

Recently the cities of Denver, Pa., and Whiting, Ind., 
have installed ozonizing plants to bring about reductions 
in objectionable tastes, colors, and odors. The operating 
results at these places indicate the suitability of the 
ozone process where palatability as well as potability is 
desired. 

Early equipment used in the United States for pro- 
ducing ozone was relatively extravagant in its use of 
electrical energy. This fact, coupled with higher rates 
for electric power than prevail today, undoubtedly 
discouraged the development of the process in this coun- 
try. More efficient equipment for manufacturing and 
applying the gas is now available; this fact along with 
lowered rates for electric power promises a much ex- 
tended use of this type of treatment. 

Fashions change in water supply as well as in other 
matters of human concern. Many communities are no 
longer acquiescent about supplies that are below par 
from the standpoint of 
palatability. With the 
ozone process emerging 
from over a century of 
dilatory development, it 
may now be an important 
factor in the expansion, or 
improvement, of modern 
water supplies. In many 
cases it will deserve consid- 
eration on a practical and 
economic basis as a pri- 
mary, and perhaps the sole 
method of treatment, and 
not merely as a desirable 
adjunct to present recog- 
nized processes. For such 
use, further experimenta- 
tion will be necessary. 
This can be done by in- 
stalling pilot plants. At 
Whiting, Ind., such a plant 
was recently installed be- 
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fore the building of a full-sized 
plant was attempted. Such stud 
ies and test procedures might well 
be carried out now in many lo- 
calities to pave the way for later 
full-scale installations in the post- 
war period, when the construc- 
tion of worthwhile public im- 
provements will again become 
feasible and popular. Too many 
water purification plants, in the 
writer's judgment, have been 
constructed in the past without 
adequate preliminary studies and ff 
cost analyses of alternative types 
of treatment 

Ozone (Os) is activated oxygen 
which contains three atoms of 
oxygen per molecule, as com- 
pared with normal atmospheric 
oxygen (O.), which has but two 
atoms per molecule. This more 
active form of oxygen naturally 
produces an increased oxidizing 
effect when properly introduced 
into water burdened with or- 
ganic matter. Ozone well dif- 
fused through the water can be expected to be extremely 
potent and well-nigh instantaneous in its action. The 
ozone is unstable as soon as released. One of the atoms 
tends to fly off, leaving behind the stable form of oxygen. 
Thus the ozone is quick to attack oxidizable organic and 
mineral matter. In the ozone process of water treat- 
ment, ozonized air bleaches and sterilizes the water by 
oxidizing matter held in solution or in colloidal suspen- 
sion. In other words, the ozone is used to directly de- 
stroy pathogenic bacteria and the organic matter on 
which they live. Ozone will also destroy certain or- 
ganic material responsible for tastes, colors, and odors. 
The chemical reactions involved are readily ascertainable. 


MANUFACTURE OF OZONE 


Ozone is produced commercially by first conditioning 
an air supply by cleaning and drying. The air is then 
passed under pressure through the arc or corona pro- 
duced between a series of dielectric plates or electrodes by 
the discharge of an alternating current of high potential. 
From such air ‘‘ozonators,’’ the ozonized air is carried 
to large mixing tanks or “‘ozonizers,’’ where it is introduced 
into and diffused through the water to be treated. The 
ozonized air rises in these vertical tanks in myriads of 
bubbles, so as to contact the organic matter in solution 
or suspension. The detention period in the ozonizers 
is usually from 4 to 10 minutes. Where ozonizing ts 
combined with filtration, the application of ozone pre- 
cedes coagulation, settling, and filtration. 

The design and skillful assembly of mechanical units 
and structures for conditioning and compressing air, 
generating ozone, and diffusing it in the water, present 
challenging problems to sanitarians and hydraulic engi- 
neers. The ozone process should not be allowed to fol- 
low the early path of rapid sand filtration and become 
solely a matter of saies promotion work. Right now, 
when this novel method seems about to enjoy more ex- 
tensive use, it should receive attention from engineers 
in the water supply field. The process should be ex- 
amined and tested thoroughly, and used in hafmony with 
the best traditions of the sanitary engineering art. 

To this end, design and operating data on new ozone 
plants should be made quickly available to all in the 
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INTERIOR VIEW OF WHITING (ILL.) PLANT, WITH 
OZONE PRESSURE STORAGE TANK IN FOREGROUND 


Vo L. 11, N o. 12 
water treatment field. Informa 
tion on construction and operat. 
ing costs will be most be: eficial 
initially. At Whiting, Ind. 
was found possible to add the 
ozone process to an existing 4 
mgd rapid sand filtration plant 
for approximately $30,000. 4 
nominal ozone-generating capac. 
ity of 50 Ib per day was pro 
vided. There the average ozone 


dosage has been 11.7 Ib per 5 
million gallons, and the max; 

mum, 43 Ib. With electric ep we 

ergy at $0.0123 per kw and fue! a 

gas at $0.11 per therm, the addj rs 

tional cost of chemicals at Whit a 

ing for ozonizing the water a 

amounted to $1.99 per millio; oad 

gallons. This figure takes int 

account reductions in the cost of = 

alum, chlorine, and ammonia a 

after the introduction of th ae 

ozone process. The total addi salle 

tional annual cost of ozonizing we 

the water, including $1,800 for - 

fixed charges and $409 for main a 

tenance (but no increase in cost of operating labor), is wren 
about $4,000, or $4.44 per million gallons. jem 
Fortunately at Whiting the maximum ozone demand fut 
does not occur simultaneously with the maximum water rene 
demand. Where it does, the unit cost of the process wil! oon 
probably be higher. 
It seems evident that the ozone process will prove ap- nae 
plicable to the further treatment of filtered supplies eitth 
where other methods of reducing taste, color, and odor verti 
have proved unsatisfactory. Also it will be found suit anys 
able and economical for treating slightly contaminated rae 
raw water of uniformly low turbidity although perhaps 16-in 
high in taste, color, and odor-producing matter. It impe 
may have an increasing application as a preliminary Th 
process at water plants that use filtered water taken from 5-hp 
streams like the Ohio and Mississippi, where the finished 140) y 
product remains somewhat unpalatable after extended mt 
treatment of the conventional types. sisted 
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Performance Tests of Large Pumping Plant 


Two Years of Trouble-Free Operation Prove Value of Rigid Testing Program 
For Equipment in Louisville (Ky.) Sewage Pumping Station 


By C. Frank Jounson, Assoc. M. Am. Soc. C.E 


Senior ENGrneer, OF SEWERAGE OF LoutsviLLe, Ky. 


of The Point Sewage Pump- 


reached a high peak when a station tomatically when the current goes 


Pit and other equipment F pchessxy TIC pump operation has pump is up to speed and closed au- 


ing Station recently com- witha capacity of 56,000 gal permincan off the motor. The cone valve is 
pleted in Louisville, Ky., were sub- be operated for two years with no attend- operated by city-water pressure 


ected to extensive performance ant—only weekly 


maintenance calls. controlled by a_ solenoid-operated 


tests before their acceptance. These This operation schedulewas made possible valve. Starting and stopping of the 
tests were deemed advisable pri- by the rigid series of tests to which the pumps is controlled automatically 
marily because the operation of the pumps were subjected before their ac- by floats and float switches, but pro- 
station was planned to be entirely ceptance. What these tests were, how vision is made at the switchboard 
automatic. With only weekly main- they were conducted, and the difficulties for manual control when desired. 


tenance calls, it was desired to turn which they made it possible to forestall, 


The elevation at which the pumps 


the station over to the municipal are here described by Mr. Johnson, the were set was controlled by the exist- 
maintenance department with the man in charge of putting in the equip- ing low-level sewer at the site, from 


fullest assurance that the equip- ment and conducting the tests. 


ment would perform as intended. 

A description of the pumping installation must neces- 
sarily precede a description of the tests. The station 
contains 4 pumps—48 in., 36 in., 16 in., and 3 in. in suc- 
tion and discharge nozzle diameters, with provision for a 
juture 16-in. pump. The 48-in. and 36-in. pumps are for 
storm water but also handle sewage mixed with the 
storm water, while the 16-in. pump handles the dry- 
weather flow of sewage, with a limited amount of storm 
water. The 3-in. pump is a sump pump, for drainage 
within the pump house. All the pumps are single-stage, 
vertical-shaft, volute type. The 48-in. and 36-in. ones 
are of mixed-flow type, with combined axial and radial 
flow, operating at 195 and 320 rpm, respectively, and the 
\6-in. and 3-in. pumps are centrifugal pumps, with closed 
impellers, operating at 385 and 1,155 rpm. 

The pumps are direct connected to 300, 250, 30, and 
j}-hp motors, respectively. The operating current is 
440 v, 3 phase, 60 cycle. The 300-hp and 250-hp motors 
are of the wound-rotor type, provided with starting re- 
sistors for five starting steps, and the 30-hp and 5-hp 
motors are of the squirrel-cage type, having across-the- 
lime starters. Each motor is protected by a thermal 
overload relay with automatic reset. In addition, each 
motor and its branch circuit is protected by a hand-reset 
arcuit breaker, set to trip on higher overloads than the 
thermal overload relay and having instantaneous pro- 
tection against short circuits. 

Except for the 3-in. pump, which is a wet-well unit op- 
erating in a sump, the pumps are installed in a dry well 
n the lowest floor of the pump house. The motors are 
on a floor 50 ft above the pump floor. As shown on Figs. 
land 2, the storm-water pumps (48-in. and 36-in.) take 
their suction from a well extending underneath the pump 
floor. They discharge into a conduit which has its outlet 
in Beargrass Creek a short distance from the Ohio River. 
Che arrangement of the suction and discharge of the 16- 
in. pump is somewhat different in detail from that of the 
larger pumps; the principal difference is that the dis- 
charge is into a sanitary trunk sewer instead of into the 
creek. In the discharge line of each pump, except the 
-in., there is an automatic cone valve, which acts as a 
check valve and also as a gate or shut-off valve when de- 
ured. The cone valve remains closed except when the 
pump is running, being opened automatically when the 
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which the sewage and storm water 
are pumped. The pumps were set 
so as to be below the minimum sewage level and there- 
fore always primed. The setting of the motors on a floor 
50 ft above the pump floor was dictated by the desirabil- 
ity of placing them at an elevation above what was con- 
sidered to be “‘high water’’ in the Ohio River. However, 
the unprecedented 1937 flood, which occurred during the 
construction of the station, went to an elevation 9 ft 
above that of the motor floor. This necessitated pro- 
viding watertight doors for the superstructure of the 
pump house and making other like revisions, although 
it is expected that floods higher than the motor-floor 
elevation will occur only once very 50 years on the 
average. 

In designing the station, it was desired to provide 
storm-water pumping capacity ranging from 56,000 gal 
per min at a 15.3-ft head to 5,000 gal per min at a 34.1- 
ft head. Since it was impracticable to provide this wide 
range with one pump, it was necessary to have two. It 
worked out best to provide one pump (the 48-in.) to 
handle the larger quantities at the lower heads, and the 
other (the 36-in.) to handle the smaller quantities at the 


OBSERVERS, RECORDERS, AND OTHER PERSONNEL 
GATHERED IN Motor Room to WitNgESS HEAD- 
Capacity Test or 36-IN. Pump 
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higher heads. The main advantage of this plan was the 
reduction in the monthly electric bill, which in most 
months consists of the minimum bill or “demand” charge 
based solely on the connected horsepower. Under the 
plan adopted, this is only that of the 300-hp motor plus 
that of the 5-hp motor. In order to attain this, it was 
necessary to make the unusual requirement that it should 
be impossible to operate any two of the main pumps 
(48-in., 36-in., and 16-in.) at the same time. 

The weight of each motor rotor, pump impeller, and 
intermediate shafting, plus the load due to operating 
thrust, is carried by an oil-lubricated, ball thrust bearing 
located at the top of the motor. At the bottom of the 
motor is a sleeve steady bearing. Each of these motor 
bearings operates in a reservoir of oil. One steady bear- 
ing for the shafting is provided at each of the 48-in. and 
36-in. pumps, constructed integrally with the pump, 
while two similar steady bearings are provided at the 
16-in. pump. Intermediate guide or steady bearings for 
the shafting are provided at about 10-ft intervals. Pump 
and shaft steady bearings of the 48-in. and 36-in. pump 
units are babbitted sleeve bearings, operating in a reser- 
voir of oil, while the corresponding bearings of the 16-in. 
pump unit are ball bearings, lubricated by a circulating- 
oil supply. An oil pump at the main pump floor forces 
this oil to a storage tank located above the motor floor, 
whence it flows through sight-feed oilers to the bearings 
and back to the oil pump by gravity. 

As previously stated, after installation of the equip- 
ment in the pump house, a rigid set of tests was prescribed 
before its acceptance. This program was divided into 
twelve main tests, as follows: 
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only one-quarter open, owing to hydraulic disturhances 
caused by the small amount of water being pumped 
For this reason these pumps were operated for only 9 
hours under this condition. The 16-in. and 3-in. pumps 
ran very smoothly with the valve only one-quarter open, 
so they were operated for 4and 3 hours, respectively, under 
this condition. 

Prior to the operation of any pump with the dis harge 
valve completely closed, there was some fear expressed 
that the water in the pump casing might heat up ex. 
cessively and also that the pump might operate so roughly 
that this part of the test could continue for only a few 
moments. However, during the operation at “shut-off” 
for a half hour, no increase in the temperature of the 
pump casings was observed, nor was the operation of any 
pump excessively rough. The 16-in. and 3-in. pumps ran 
smoothly, but the 48-in. and 36-in. pumps ran somewhat 
roughly. Operation at shut-off could have continued 
longer but it was decided that this was unnecessary. 

During the 24-hour runs the thermal overload relay 
coils originally provided for the 300-hp and 5-hp motors 
proved to be too light, as they tripped out and had to be 
replaced by heavier coils before satisfactory tests could 
be made. 

3. Each pump was started, and then permitted to 
stop, 50 times in succession at 1-min intervals, by manual 
operation of its float switch. After the float switch was 
closed, it was held in the closed position until a few sec 
onds after the cone valve was fully open, the pump 
having attained full speed prior to this time. Then the 
float switch was opened and the pump permitted to coast 


1. Each pump and its suction and pe 
discharge piping were subjected to an 
internal hydrostatic pressure of 65 Ib 
per sqin. All joints were made water- 
tight under this pressure. 

2. Each pump was operated sepa- 
rately and continuously for 24 hours 
to determine its general fitness. 
Thermometers were attached, by putty 
and friction tape, to the outside of the 
housing of each bearing as well as to 
the motor stator, and the tempera- 
tures were read every hour during the 
run. At the thrust bearing the tem- 
perature of the oil was taken. No 
excessive overheating developed. Rec- 
ords were kept of other observations 
made during the run, such as air tem- 
peratures, motor speeds, ammeter and 
voltmeter readings, suction and dis- 
charge heads, oil, grease and water 
leakage, if any, and so on. During 
this run the head pumped against was 
varied by throttling the cone valve (or, 
for the 3-in. pump, the gate valve) in 

*the discharge line in several positions 
between fully open and completely 
closed. The valve was fully open for 
about 12 hours of the run, then throt- 
tled to three-quarters open for 4 j 
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Storm Water Discharge Conduit | 


hours, then to one-half open for 4 
hours, then to one-quarter open 
for a short time varying from 2 to i/és 
t hours depending on conditions, ¥ 
and then completely closed for one- / 
half hour. The 48-in. and 36-in. le ee 
pumps ran somewhat roughly 
and noisily when the valve was 
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to a standstill. This complete cycle required 50 sec for 
the 48-in. pump, 35 sec for the 36-in. pump, and 30 sec for 
the 16-in. pump. The 3-in. pump was permitted to con- 
tinue operating under power for 45 sec after the float 
switch was closed, then permitted to coast to a standstill, 
giving a complete cycle of 56 sec. After each pump had 
gone through the complete operating cycle described, it 
was permitted to rest until the expiration of the remain- 
der of the 60-sec period, when the float switch was again 
closed and the cycle repeated until 50 starts and 50 stops 
had been made. Each pumping unit met this test with- 
out difficulty. The maximum temperature reached by 
the starting resistors was 95 C. 

4. Each pump was permitted to rotate in reverse 
for 10 min, by causing water to run backward through 
the pump while the discharge valve was locked open. 
When necessary to prevent the speed of the pump from 
exceeding the normal forward speed, the discharge valve 
was slightly throttled. This test, made to determine 
whether the impeller would be loosened or the bearings 
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Size or 36-In. Pump INDICATED BY MAN STANDING BETWEEN 
PuMP AND CONE VALVE 


damaged by reverse rotation, was passed successfully by 
all the pumps. 

5. Each pump was started and stopped 3 times with 
the discharge valve locked toremainopen. This checked 
performance of the equipment in case the discharge 
valve should fail to close as intended. No difficulty 
was encountered during this test. 


PUMPS PASS WOODEN SPHERES, CHIPS, AND RAGS 


6. Wooden spheres of the following diameters were 
passed through the pumps: 8 in. for the 48-in. pump, 6 
in. for the 36-in. and 16-in. pumps, and 2 in. for the 3-in. 
pump. It was necessary that each sphere have a specific 
gravity of slightly more than 1.0 in order to facilitate its 
entrance into the pump suction. This was obtained by 
drilling a hole in each sphere and filling the hole with 
just enough lead to give the desired result. Twelve 
spheres were passed through each pump, the spheres 
being dropped one at a time into the suction well while 
the pump was operating, and then caught by a wire 
screen placed in the discharge conduit. The pumps 
passed most of the spheres satisfactorily, although some 
were broken up into the segments of which they were 
originally constructed, and some were dented and other- 
wise damaged by the pump impellers. The 48-in. pump 
passed 7 spheres whole and the other 5 in various stages 
of disintegration (see an accompanying photograph). 
The 36-in. pump passed 3 spheres whole and 7 in various 
stages of disintegration, no recognizable trace being found 
of the other 2. The 16-in. pump passed 8 spheres whole 
and 2 in segments, the other 2 not being recovered. The 
3-in. pump passed 12 spheres whole, although some diffi- 
culty was experienced when the pump clogged twice 
when 2 spheres, trying to pass at the same time, lodged 
in the discharge nozzle. 

7. Each pump was required to pass a quantity of 
wooden chips and blocks of sizes somewhat smaller than 
the wooden spheres. The quantity varied from '/: bu 
for the 3-in. pump to 5 bu for each of the 36-in. and 48-in. 
pumps. Some difficulty was experienced in getting the 
pieces of wood to enter the pump suction, as their tend- 
ency was to float in the suction well. However, by plac- 
ing a few pieces in the flowing stream at just the right 
time, most of the blocks were drawn through the pumps. 


n, il 
ed 
ild 
to 
ual 
vas 
ec 
mp 
the 
ast 
| 
| 
| 
| 
| 
| | 
| | 
| 
| 
| | 
| | | 
| 
| | 
| | | 
| 
| 
| 
| 
| | 
| 
| 
| 
| | | | 
ie 
| 
| 
i 
| 


706 Civit ENGItneeERING for December 1941 


In the case of the 16-in. pump, it was necessary to use a 
length of 10-in. iron pipe placed in the suction well, with 
its outlet end pointing directly into the suction piping of 
the pump and with its inlet end partly submerged at the 
water surface. In the case of the 3-in. pump, it was neces- 
sary to place the blocks (1-in. cubes) in the pump suc- 
tion singly, as the pump discharge nozzle clogged when 
2 or more blocks 
attempted to pass 
through at the 
same time. 

8. Each pump 
was required to 
pass a quantity of 
rags, varying in 
amount from 3 Ib 
for the 3-in. pump 
to 20 Ib for the 48- 
in. pump. The 
rags were thrown 
into the suction 
well singly while 
the pump was 
operating. They 
passed through 
without difficulty except that the 3-in. pump had to 
be stopped twice so that a rag which had lodged in the 
pump could be removed by hand. Upon restarting 
the pump each of these rags was successfully passed 
through. In the case of the 16-in. pump, it was necessary 
to use the 10-in. pipe previously mentioned to cause the 
rags to enter the pump suction. 

9. The thermal overload relays were tested by pass- 
ing current through each relay coil while it was discon- 
nected from its normal operating circuit. Three tests 
were made on each coil, with the current at 130, 230, 
and 330° of the normal operating current in the coil at 
full load of the motor. The various intensities of current 
were obtained by using a transformer and variable re- 
sistances in a temporary line feeding from the power or 
light circuit of the building. The current was main- 
tained at each value, and the time interval observed, 
until the relay tripped. This time was compared with 
values taken from curves indicating satisfactory ranges 
of tripping time for such overload relays. The tripping 
times observed in the tests varied from 52 sec to 7*/s min. 
After tripping, the relay was permitted to reset itself and 
the resetting time interval was observed. This test was 
satisfactorily passed by the overload relays finally in- 
stalled, although some of the coils originally used had to 
be replaced by heavier ones. 

10. Circuit breakers were tested in the same manner 
as the overload relay, running the test current through 
only one phase of each circuit breaker. Three tests were 
made on each of the breakers for the 30-hp and 5-hp 
motors, at values ranging from 125 to 300% of the 
breaker rating. Only two tests were made on each of 
the breakers for the 300-hp and 250-hp motors because 
of the difficulty of obtaining the required high values of 
the test current. For these two breakers the maximum 
test current was 207% of the breaker rating for the 
larger breaker (600-amp rating) and 265% of the rating 
for the smaller breaker (450-amp rating). Several 
schemes were tried before sufficient current could be 
sent through these large breakers to cause them to trip. 
The output of the temporary transformers used was 
limited, owing to saturation of the iron and to losses in 
the apparatus, reactance, and soforth. Finally two trans- 
formers were used in series, each having a ratio of 200 to 
1, and the output current was sufficient to trip the break- 


Twecve 8-IN. WoopEN SPHERES AFTER 
PASSING THROUGH 48-IN. Por- 
rIONS OF THREE Not RECOVERED 


Nop 
ers. The actual output of the two transformers y,. 
found to be 82% of the computed value based on +), 
transformer ratio. The maximum current sent through 
the 600-amp breaker (1,240 amp) tripped the breaker 
4'/2 min. The tripping time of all the breakers yn¢p, 
the test-current values was found to range from 13 g, 
to 54 min. 

11. Tests were made to show that the norma! ay, 
matic operation of the pumps would take place yn¢. 
float control, and also to show that it was impossible ;, 
start and operate any two of the main pumps at the sam, 
time, either by float switch or by push button. Tec 
were made to show that the 16-in. pump would dewat:, 
all suction wells as well as the interior of the pump 
house. 

12. Finally, head-capacity tests of each pump wer 
made. The capacity was measured at several hea: 
ranging from the minimum ordinary head to the shut.og 
head, and the power input to the motor was noted dy; 
ing each test. Pump efficiencies were then compute; 
and curves drawn for comparison with guaranteed an; 
“expected” performance. All the pumps met or exceede; 
their respective guaranteed capacities, though some 9 
the performance curves departed somewhat from th 
“expected’’ curves. The greatest departure of the fie); 
test curves from those previously submitted by the co: 
tractor was found for the 3-in. pump at low heads, whe; 
the actual pump capacity was found to be as much a 
30% more than that shown by a shop-test curve. This 
unexpected over-capacity put an overload of about 17' 
on the motor, which fortunately was able to take it with 
out difficulty. 

The 3-in. pump was tested for capacity by metering 
a city-water line leading to the sump while the puny 
was operating, the sump thus forming a reservoir in whi 
the pump was submerged. The larger pumps were test: 
by filling the sewer from which they take their suctio: 
then using the volume of the water pumped from this 
sewer reservoir during a certain time interval as a meas 
ure of their capacity. Heads were measured at th 
pump suction and discharge nozzles by mercury ma 
nometers. 


EXTENSIVE TESTS JUSTIFIED 


The value of making such performance tests is ind: 
cated by the trouble-free operation attained during th 
more than two years that have elapsed since completic 
of the station. No defects or ‘““bugs’’ have developed t 
interfere with the automatic operation of the pump: 
Weekly maintenance calls have proved to be entire!) 
satisfactory. 

Construction of the pumping station was carried ou! 
by the Charles E. Cannell Company, of Louisville, Ky 
the equipment being furnished and installed by the Kels 
Wagner Company, of Dayton, Ohio, under a subcontra¢ 
Pumps, shafts, bearings, and so forth were manula 
tured by the Worthington Pump and Machinery Corp 
ration, and motors and other electrical equipment ») 
the General Electric Company. The cone and gat 
valves were manufactured by the Chapman Valve Manu 
facturing Company. Design of the station and supe’ 
vision of its construction were under the general dir 
tion of Woolsey M. Caye, M. Am. Soc. C.E., technic 
engineer for the Commissioners of Sewerage of Low's 
ville. John J. Loehr, M. Am. Soc. C.E., was designits 
engineer and A. H. Boerner, construction engineer. +! 
writer assisted in the design and construction o! “ 
station, prepared the specifications, and was in imme!" 
charge of the installation and testing of the equipme* 
for the Commission. 
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Fiexible Sewage Treatment for Army Camps 
]..0-Stage High- Rate Biological Filters Economically Solve Problem of Rapidly Changing Loads 


By Rotr E.tassen, Assoc. M. Am. Soc. C.E. 


AssociATeE Proressor or SANITARY ENGINEERING, New York University; SANITARY ENGINEER, 
Parsons, Kiapp, BriIncKERHOFF AND Douctas, New York, N.Y. 


age treatment at the various 

posts, bases, and cantonments 
in operation and under construction 
for the U.S. Army has proved a 
complex problem. These military 
establishments are scattered 
throughout the continental United 
States, and also in its possessions 
and those of Great Britain, in places 
considered vital to national de- 
fense. Nominal capacities vary 
from 1,000 to 66,000 men, the ma- 
jority of the camps having from 
90,000 to 30,000 men as their 
capacity ratings. 

In a report to the War Depart- 
ment, prepared by Metcalf and 
Eddy and Greeley and Hansen, in 
October 1940, the considerations 


Pie treatm of adequate sew- 


THE principle of the biological 

filter is of course not new, as stand- 
ard trickling filters also utilize a coat- 
ing of zoogleal jelly on the rock surfaces 
to purify the applied sewage. The main 
difference is im the recirculation of 
sewage over the filter and in the rate of 
dosage, which in the new installations is 
five or more times that formerly used. 
The new process is particularly adapted 
to Army camps and other installations 
where wide load fluctuations occur. 
Many of the camps are in the South 
where temperatures are high, stream 
runoff sluggish, and sanitation of ut- 
most concern. Dr. Eliassen explains in 
detail how the degree of treatment can be 
varied to achieve maximum economy 
under rapidly changing loads to meet the 
desired B.O.D. in the receiving stream. 


9. Freedom from mosquitoes, 
flies, and other insects 

A survey of the plants recently in- 
stalled in large army posts and can- 
tonments shows that the method of 
treatment which best complies with 
these requirements is that employ- 
ing high-rate biological filters. The 
writer was called upon to make a 
study of the adaptability of this 
method of treatment to one particu- 
lar defense project. Special atten- 
tion was paid to the system using 
two-stage high-rate biological filters, 
commonly known as the biofiltration 
system, as the study revealed that 
this would most closely approximate 
the desired results. 

The two-stage biofiltration system 
employs the flow sheet shown in Fig. 


that must be taken into account in 1. After passing through the usual 
the design of sewage treatment plants for army camps preliminary steps such as screening and grit removal, 
were specified. Emphasis was placed on the large varia- the raw sewage enters the primary clarifier. In this | 
tions of flow occurring during each day, and graphs were tank most of the settleable solids are removed, as in 
presented to indicate results based on past experience. any other process of treatment. In addition, a quantity | 
Also, great variations in flow willoccur asa result of the of effluent from the primary filter returns to the primary 
fluctuating population at army camps. clarifier for detention and clarification. The mixing of 
The degree of treatment given the sewage will vary the raw sewage with the filter effluent serves to encourage 
with the dilution requirements of the stream or other aerobic conditions in. the primary clarifier and thus to 
body of water receiving the effluent. Furthermore, for minimize the possibility of odor formation. After hav- | 
any one plant, the flow in the receiving stream will vary ing passed through the circuit of the filter and the clari- 
with the season. The sewage treatment plant should be fier the desired number of times, the sewage passes into 
capable of economic operation to give the desired degree the secondary circuit. This consists of a secondary filter 
of treatment under the circumstances pertaining at the 


time. It should not be necessary to give the sewage as — 
high a degree of treatment when the stream possesses 
the capacity for adequate self-purification. 

For obvious reasons, many of the camps are located in PRIMARY Sludge to 
the southern part of the United States and in the tropics, Digester. 
where temperatures are high during many months of the py 


year. The surrounding land may be quite flat, and some 
of that downstream may be swampy. Before reaching 
large rivers or the sea, the stream may meander slowly 
through lowlands, often past populated areas. Under 
such circumstances the high temperatures will encourage 
decomposition and deoxygenation, ard there may be 
little or no opportunity for reaeration. a2 

When such conditions prevail, it is desirable to have a -<1-S 
sewage treatment plant that will meet the following re- 
quirements: 

|. High degree of treatment 

2. Uniformity of results 


By-Pass to 
(Secondary Clarifier 


By-Pass from 
Primary Clarifier to Effluent 


+ 


Effluent 


Recirculation 
Pumps 


Sludge Returned to 
9 Primary Clarifier 
3. Ability to withstand shock loads 
4. Ease of control of operation with unskilled labor 
5. Low installation costs 
. Low operating costs 
Flexibility of design and operation to care for large 
variations in connected population 

‘. Means for preventing septic action in the primary 
clarifier during periods of low flow and high temperature 
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Fic. 1. PLant Layout For Two-StaGe BIoFILTRATION 
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and secondary clarifier, similar in most respects to the 
primary units. The sewage is recirculated through the 
secondary system the desired number of times before 
passing out as plant effluent. Recirculation is accom- 
plished by high-efficiency, low-head propeller pumps. 
The various units of the plant may be arranged in almost 
any desired sequence of elevations to conform with the 
topography or other conditions met with at the par- 
ticular site. 


Recirculated Flow 


Recirculation | 
Pumps J 
— 


CLARIFIER 


| Sludge to 
y Digester 


Effiuent 


SINGLE-STAGE BIOFILTRATION PLANT LAYOUT FOR INTER- 
MEDIATE TREATMENT 


The high-rate filters are based on the same principles 
as the standard trickling filters, in that sewage is applied 
to a bed of rock and allowed to trickle through in the 
presence of air. A coating of zoogleal jelly, alive with 
aerobic organisms, forms over the surface of the rock 
and accomplishes the purification of the applied sewage. 
Whereas standard filters are usually dosed intermit- 
tently at low rates, the high-rate filters are dosed con- 
tinuously at rates five or more times those formerly used. 

Uniform quality of effluent is assured through the 
sound principles upon which the operation of the filters 
is based. When settled sewage is repeatedly passed 
through a filter bed at a relatively high rate, it has been 
found that a uniform action takes place throughout the 
entire depth of the bed. This permits the biological 
organisms on the rock surfaces to function continuously 
close to their optimum conditions of metabolism and 
reproduction. In contrast to the seasonal sloughing of 
the accumulated material covering the rock surfaces 
which occurs with lower rates of filtration, the high-rate 
filters unload a portion of the zoogleal jelly and ac- 
cumulated matter continuously. 

Complete stabilization of the sewage is not secured in 
the filter alone. The suspended and colloidal matter is 
removed by the zoogleal jelly. As this jelly breaks 
away from the rock, it passes with the sewage to the 
clarifier, which acts as a detention tank. The presence of 
organic matter, biological organisms enveloped in a 
flocculant matrix, and the dissolved oxygen in the 
sewage as the result of its having passed through the 
aerobic filter, all combine to bring about a condition 
similar to that met with in the activated sludge process. 
As the metabolism of the aeorbic organisms oxidizes the 
organic matter, the sedimentation of the floc permits a 
clear overflow from the clarifier. With an average raw 


Fic. 2. PLANT 
Layout For ComMpPpLeETE TREATMENT 


Vou um, Now 
sewage strength of 260 ppm 
of suspended solids and 209 
ppm of B.O.D., operating re- 
sults have indicated that a flow 
sheet like that in Fig. 1 wif 
give a removal of 90% of the 
suspended solids and B.O.D. 

When the dilution ratio of 
river water to sewage plant ef- 
fluent is increased, it will be pos- 
sible to employ a flow sheet giv- 
ing a somewhat lower degree 
of treatment. Figure 2 illustrates a single-stage biofil- 
tration system using the same equipment as in Fig. 1, 
but by-passing the secondary filter. This cuts out one 
set of recirculation pumps and accomplishes a power 
saving. The removals that may be expected are ap- 
proximately 85% of both suspended solids and B.O.D. 

By employing only one filter and one settling tank, it 
is possible to obtain single-stage intermediate treatment, 
as shown in Fig. 3. The filter effluent is recirculated 
back to the primary settling tank to mix with the in- 
coming raw sewage. Part of the effluent from the 
settling tank goes to the filter and the remainder becomes 
plant effluent. An average reduction of suspended solids 
and B.O.D. of approximately 70% may be obtained 
through the use of this flow sheet. 

Primary treatment may be accomplished by permit- 
ting the raw sewage to flow through the primary clarifier 
and by-passing all the other units of the plant shown in 
Fig. 1. Approximate removals of 55% of suspended 
solids and 35% of B.O.D. can readily be obtained. 

It stands to reason that the lower the desired B.O.D. 
in the receiving stream, the higher the degree of treat- 
ment required, or the larger the amount of dilution 
water necessary. To illustrate this, consideration will 
be given to the treatment of a raw sewage containing 
200 ppm of B.O.D., and subjected to the types of treat- 
ment shown in Table I, with the corresponding removals. 


SECONDARY 
CLARIFIER 


TaBL_e I. Resutts OF Four Types or BIOFILTRATION TREAT- 
MENT ON Raw SEWAGE CONTAINING 200 Ppm or B.O.D. 


Percentace Removat B.O.D. or Pianr 


TREATMENT or B.O.D. EFPrLUENT IN Pru 
Two-stage complete... . 90 20 
Single-stage complete... . . 85 30 
Single-stage intermediate .. . 70 60 
35 130 


For any desired B.O.D. of the river below the plant, 
the ratio of plant effluent to the dilution water may be 
computed, knowing the B.O.D. of the effluent and of 
the river. Assuming a B.O.D. of zero in the river, the 
number of vol- 
umes of dilution 
water required for 


40 


each of these A Two-Stage | 

types of treatment 30 B— Single-Stage. Complete 

has been com- C-- Single -Stage; intermediate 


puted for various a 
desired concentra- 
tions of B.O.D. in 
the river below 
the plant. This 
relationship is 
shown in Fig. 4 
From this series 
be seen that the B.0_D. of River Below Plant, in Parts per Millon 

operator can vary fic. 4. RELATIONSHIP BETWEEN Ds- 

the treatment to srrep B.O.D. anp or 
maintain the ror Various Decrees or TREATMENT 


Volumes of Dilution Water Required 
3 5 
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View OF Two- (RicuHt) CompLetep Two-SracE 
RIOFILTRATION PLANT BIOFILTRATION PLANT AT FORT 
cawra PAULA, CALIF. BRAGG FROM THE AIR 


RIOPILTER—-VENTILATION PORTS IN 
wo-Stage Plant of Santa Paula, Calif. 


'wo-StaGe BIorrLTRATION PLANT AT Liperty, N.Y. 


PRIMARY CLARIFIER AND FILTER LN SINGLE-STAGE PLANT AT 


Camp BERKELEY, ABILENE, TEX. 


SINGLE-STAGE BIOFILTRATION PLANT FOR 
SONOMA STATE Home, CALIr. 
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proper relation- 
ship between the 
strength and the 
amount of sewage, 
the B.O.D. of 
the receiving 
water, the quan- 
tity of stream flow, 


o 


LS) 


Cubic Feet oer Second 


c 


JFMAMJJASOND 
Month 


and the  require- 

Fic. 5. AVeRAGE FLOW IN ef 
River AT OUTPALL SEWER 
stream. 


To apply the foregoing results to a typical treatment 
problem at an army camp, it will be assumed that the 
average flow in the stream receiving the effluent varies 
according to the curve in Fig. 5. This is typical of con- 
ditions met with at some of the camps in the South. 
Furthermore, it will be assumed that the maximum 
population of the camp is 50,000. At different times the 
population may be 20,000, or even as low as 10,000, as 
the exigencies of the military situation may dictate. 

For camps in the South more water may be required 
than for those in colder climates. Accordingly, the 
sewage flow will be assumed to average 100 gal per 
capita daily, instead of the 70 gal mentioned as an 
average in the War Department's report of October 
1940. For the camp populations mentioned in the pre- 
ceding paragraph, the flows will be 5 mgd, 2 mgd, and 1 
mgd, respectively. The sewage flows, together with 
the yearly variation of stream flow shown in Fig. 5, 
have been used as the basis of the following studies. 

In order to treat the sewage from this camp by the 
biofiltration system, it would be necessary to design a 
plant with a nominal rating of 5 mgd. It will be as- 
sumed that the sewage must be lifted 15 ft from the 
level of the intercepting sewer to the plant elevation. 
For a two-stage biofiltration plant the various major 
units of equipment required, together with their power 
requirements, would be as shown in Table II. 


Taste Major Units, wire THerr Power REQUIREMENTS, 
or A Two-StaGe BIOFILTRATION PLANT 
Torat Hours per Day 
NuMBER EQUIPMENT Horserower or 
4 Raw-sewage pumps. ‘ 25 24 
2 Primary recirculation pumps 30 24 
2 Secondary recirculation pumps 30 24 
2 Primary clarifiers 1.5 24 
2 Secondary clarifiers 1.0 24 
4 Rotary distributors 0 24 
2 Sludge pumps . 10 12 
4 Digesters 10 12 


For each type of treatment the power consumption 
may be computed for the range of flows encountered at 
the plant. This has been studied for the 5-mgd bio- 
filtration plant just men- 


tioned, and the results '%° re 
are indicated in Fig. 6. E Single Stage 
The difference in operat- p— Primary 
ing cost between the in- >» 

termediate and complete © 

degrees of single-stage => 

treatment is slight, as it 3 % 

involves only the elimina- 

tion of the small motors = 600 

or the secondary clari- * 

fiers. The two may be 300 

considered as coinciding 

with curve B. 4 


To carry the specific Sewage Slow MGD 
case further, let it be as- 
sumed that the plant de 
scribed is treating an 
average yearly flow of 


Fic. 6. RELATIONSHIP BETWEEN 
Power CONSUMED AND SEWAGE 
FLOW FOR VARIOUS DEGREES 
or TREATMENT 


Now» 


2 mgd of sewage, and that the river characteristic, 
are such that a B.O.D. of 4 ppm is required in th, 
stream below the plant. Assuming that the river fio, 
follows the curve in Fig. 5, and that the B.O.D. of the 
river above the plant is zero, the dilution requirement, 
for each degree of treatment may be taken from thy 
curves in Fig. 4. These values are shown in Tabi 
III. In the last column of this table are the minimyy, 
river flows required before each of the types of tregy. 
ment may be applied to the 2 mgd of sewage. 
These latter values of 


river flow may be ap- 6000 

plied to Fig. 5 to deter- 

mine the actual periods * 

of the year during which ®&,,. 

each type of treatment = 

may beemployed. These 6 
are shown in Table IV. = | 
From Fig. 6, the daily § 20° 
power requirements may : | 
be obtained. The cor- © 


responding power con- 0 
sumption for each period 
may thus be computed 
and the annual cost for 
power calculated. For 
the operation of the plant 
under consideration, at 
a flow of 2 mgd, and at a charge of | cent per kwhr, 
the power cost would be $2,145 per year. See Table IV. 


0 10 20 
B.0.D. of River Below Piant, 
in Parts per Million 


Fic. 7. RELATIONSHIP Betwesy 
DesrtrRED B.O.D. Power 
Cost AT VARIOUS SEWAGE Flows 


TaBLe III. REQUIREMENTS FOR DIFFERENT Decrees 
or TREATMENT 


Mintm™oum River Di_utions 


B.O.D. or Ratio or River Flow FLow 
TREATMENT EFFLUENT To Sewace Flow River 
In Pe (From Fie. 4) Fr per Sec 
Raw sewage ...... 200 
Primary sedimentation . 130 31.5 97.2 
Single-stage intermed filt. 60 14.0 43.2 
Single-stage complete filt. 30 6.5 20.1 
Two-stage filtration. . . 20 4.0 12.4 


In a similar manner the power costs for various sewage 
flows and different B.O.D. requirements of the stream 
may be computed. Figure 7 presents a summary oi 
such computations and shows the relationship betwee: 
yearly power costs for various sewage flows and different 
values of the B.O.D. of the river below the plant, with 
sewage treated to assure a B.O.D. of less than 4 ppm ir 
the river with the variation in flow shown in Fig. 5. 

These studies have been made for one specific plant 
Similar studies can readily be made for the conditions 
met with at any army camp or municipality. It is simp!) 
necessary to apply the variations in stream flow and di 
lution requirements of the river to the contemplated 
flow of sewage to be treated in the manner described 

The economy that can be achieved by varying the 
degree of treatment to meet stream requirements / 
emphasized by the series of curves in Figs. 4, 6, and / 
It is significant to note that the biofiltration system lends 
itself to such flexibility of operation that these economies 
can readily be achieved. 


IV. Times oF YeaAR FOR Eacu Type or TREATMENT 
witH Costs 


Power, Cost 
No. or TREATMENT Kwure FOR 
MonrTHS DatTss REQUIRED Per Day Kwar 
2 Jan. 1 to Feb. 28 Single-complete 537 31,600 $ 3! 
2.5 March 1 to May 15 Two-stage 800 60,800 Ws 
1 


May 16 to June 15 Single-complete 537 16,600 166 


6.5 June 16 to Dec. 31 Single-intermed. 530 105,500 - 
Average yearly power cost... . 


S. Datum 


Elevation, in Feet (U.S.C 
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Foundation Tests for Los 
Angeles Steam Plant 


Subsurface Investigations, Pile-Load and Soil-Load Tests 
Determine Foundation Design for Heavy 


Structure near Harbor’ s Edge 
By W. F. Swicer, Jun. Am. Soc. C.E. 


Orrice Enoineer, Rospert V. LABARRE, CONSULTING 
FouNDATION ENGINEER, Los ANGELEs, CALIF. 


T is a well-known fact that the behavior of groups of piles cannot 

be predicted from the behavior of a single pile. For this reason 
it was necessary to load the piles in groups in this investigation. 
Two groups of three, at different spacings, were tested. The results 
will be interesting to the designer of foundations, even though the 
final decision in this case was that spread footings were better 
adapted than piles to the particular subsurface conditions obtaining. 
Mr. Swiger's paper was originally presented before the Soil Mechan- 
ics and Foundations Division at the Society's San Diego Convention. 


OUN DED under the direction of E. F. Scattergood 

and the late William Mulholland, M. Am. Soc. C.E., 

the Los Angeles Bureau of Power and Light is the sole 
distributor of electric power within the boundaries of that 
municipality. Its growth has been even more rapid than 
that of the city it serves. A number of plants have been 
built or purchased from other power companies and a 
great transmission line built to carry power from Boulder 
Dam to the city 265 miles away. To offset the serious 
power shortage that would follow the disabling of this 
line and to serve as a power source for the anticipated 
growth of the city, a large steam plant is being built 
within the city limits. Planned for an ultimate capacity 
of 365,000 kw, construction will proceed in five steps of 
which the first unit, of 65,000 kw, is now under construc- 
tion. The second unit is scheduled for construction in 
the immediate future. 

The site selected for the plant lies in the southern 
part of Wilmington District of the City of Los Angeles 
a few hundred yards from the West Basin of the harbor. 
Early surveys of this area, which date back to 1859, indi- 
cate that at that time part of the site was awash at low 


tide and the remainder on tidal flats. In the develop- 
ment of the harbor, prior to 1910, the site was covered 
to a depth of from 12 to 15 ft by material dredged from 
what is now the West Basin. In 1926 and in 1932 a con- 
siderable amount of exploratory work was done at the 
site in anticipation of construction which never de- 
veloped. Although the general nature and distribution 
of the underlying soils were known from these early ex- 
plorations, the physical properties of the materials and 
their behavior under load were unknown. Therefore the 
information available was considered inadequate for the 
design of foundations for a structure of this magnitude, 
and accordingly a comprehensive program of sampling 
and testing was adopted. 

Although the final design of the structure and the loads 
were undetermined at the time of these investigations, 
the general features to be met in the selection and design 
of the foundations were known. The chief problems to be 
solved were: 

1. Settlements must be small and differential settle- 
ments reduced to a minimum. This was particularly 
true of the turbine foundations since these machines are 
delicately balanced, with small toler- 


® ances, and are very susceptible to tilt 
= my This requirement meant that, 
+10 = = = Dredee Fin if pile foundations were adopted, the 
0+ action of piles in groups must be 
Slay ==4 studied and provided for. Similarly, 
10 
§-10 - Stiff Sandy Clay Silt ; if spread footings were used, they must 
g 
2 
6-20 4: Fine Der be properly proportioned to keep settle- 
me nse nm . 
2-30 i ments resulting from elastic deforma- 
$ 1 | tions of the soil within the desired 
limits. And finally it was necessary 
: to determine the possibility and magni- 
es | tude of areal settlements, which are to 
3-60 + 1 some extent independent of the type 
| iitt | of foundation used. 
| | Very Fine Silty Sand | 2. Because the construction of the 
~80 +  steam-electric plant was to be done in 
| Medium Fine Sand | . 
+ several steps, the type of foundation 
“ | | Very Fine Silty Sand | | | | selected must be satisfactory both as 


Fic. 1. Typrcat SuBSURFACE SECTION OF FOUNDATION AREA 
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a single unit and as a part of a 
larger unit. Differential settlements 


Access To PiLE Testinc CHAMBER Was 
THROUGH SMALL TIMBERED TUNNEL 


12 
a 
ant, 
| 
} 
| 
| 
| 
| 
| 


712 CivitENnGinee 


kiN G for December 1941 Vou. am, No. » 


tained some shells. [yhy¢ 
depth of these deposits 
was unknown. However 
borings carried down 
ft had shown them ty ex. 
NTI #é(tend at least that deep. 
_| On the basis of this infor. 
mation, it was decided 
|. | that the underlying sand 
probably represented the 
most satisfactory founda. 
tion material. Accord. 
1 ingly, this stratum was 
SIT PSC ER given the most serious 
| consideration in the test. 

ing and sampling pro- 
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ror Group Loap Trsts 


between existing and new construction must be mini- 
mized and the foundations so designed as to permit 
future plant expansion at a minimum of expense and 
with no loss of stability of the existing foundations during 
later excavation. 

3. An earthquake-resistant type of foundation was 
indicated since the site lies only a few miles from the 
Inglewood Fault in a zone of considerable seismic ac- 
tivity. The principles of seismic design are as yet only 
partially understood. However, past experience seems 
to indicate that isolated footings should be avoided. 
Either a continuous system should be used, or, at the 
least, the footings should be well tied together by a sys- 
tem of struts. 

Further, since problems of construction may radically 
alter the cost of various types of foundations, it was 
necessary to consider construction methods in making 
studies of comparative economy. Since the site is located 
only a short distance from tidewater, the most important 
problem was believed to be the control of the sides of ex- 
cavations, which could be accomplished either by slop- 
ing them back or by sheeting and under-watering. This 
latter problem was complicated by an existing excavation 
made in 1932, which had since filled with water. 

To obtain a basis for solving these problems a very 
comprehensive program of investigation was adopted. 
This included~the, taking and testing of undisturbed 
samples, field load tests on fairly large areas, pile-load 
tests, and pumping tests. Because of lack of time these 
various investigations were conducted simultaneously. 

Prior investigations had shown that underlying the 
fill material were fairly thin but persistent strata of clay, 
and underlying this clay, and extending downwards from 

approximately El. —10, were strata of medium to very 
fine sands, probably old beach deposits, since they con- 


ON Pives at 3-Fr 6-IN. SPACING 


40 60 80 100 120 140 gram. Since the relative 


Load on Pile, in Kips 


RESULTS oF Loap Test location and nature oj 


the underlying soils were 

known, it was not con. 
sidered necessary to obtain a continuous record of the 
strata encountered, and samples were taken at predeter- 
mined intervals only. = 

Sampling was done with a modern type of spoon, 
quickly but smoothly forced into the soil by hydraulic 
jacks to avoid the disturbance caused by ramming. Un- 
cased bore holes and fairly heavy drilling fluid were used 
to minimize disturbance of the soil due to changing oj 
the stress conditions at the point of sampling. After 
removal from the spoon the samples were placed in cans 
and packed with damp sand. The cans were then sealed 
with wax to make them air tight, and removed to the 
laboratory. This method of packing was quite effective 
and samples generally showed little change in moisture 
content. In the laboratory, routine tests of moisture 
content, wet and dry density, and void ratio were made 
on all samples. 

The soil profile of the site as determined in these sam- 
pling operations and from existing records is shown in 
Fig. 1. From El. 15 to approximately sea level was 
dredged fill, largely silty clay, but containing some 
pockets of sand and gravel. From El. 0 to about Ei. 
—5 a medium stiff to medium soft silty clay was found. 
Underlying this and extending about to El. —10 was a 
very stiff, hard, sandy clayey silt of a greenish color. 
Approximately at this elevation the clayey silt merged 
into fine well-graded clean sands, which with some vari- 
ations in fineness and density were of unknown depth. 

As piles had been used in the past in this area to sup- 
port structures of a similar nature, the possibility of their 
use here was given serious consideration. It has long 
been recognized that the behavior of groups of piles can- 
not be predicted from the behavior of a single pile by 
any simple direct expression. That is, even for soils in 
which consolidation is not a factor, the load for equal 
settlement for, say, three piles is not three times the 
load on a single pile. In recognition of this fact, group 
testing of piles was used in this investigation. Two 
groups of three piles at different spacings were tested. 
As far as the writer knows, these tests are unique in the 
accuracy and care used in conducting them and in the 
method of testing the pile groups. The arrangement of 
these tests was as shown in Fig. 2. Five wooden piles 
were driven in the form of a cross with 3-ft 6-in. spacing 
one way and 4-ft 6-in. spacing the other. A steel pile, 
located as shown in Fig. 2, was also driven and tested. 
All piles were driven in a sheeted pit excavated to El 
—8. This pit was decked over at El. 0 using heavy steel 
beams and backfilled with the soil excavated, leaving 4 
tunnel for access to the test chamber. Load was ap 


REINFORCING STEEL IN PLACE FOR TURBINE 
FOUNDATION, WITH COMPLETED BOILER 
FOUNDATION IN BACKGROUND 
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plied to the piles by hydraulic jacks reacting against the 
jeckiug beams, and settlements were measured by gages 
reading to 0.001 in., the gages being supported from the 
walls of the test pit. The hydraulic jacks were of a special 
frictionless design and were carefully calibrated by a com- 
mercial laboratory before use. To insure accuracy and 


care in the carrying out of the test, the technicians in 
charge were thoroughly impressed with the necessity of 
taking and keeping accurate records. That they took 
this to heart is shown by the fact that they were quite 
worried by what was and is an unexplained periodic 
variation of about 0.002 in. in the settlement readings. 
E Computed Vewes 
‘a! 3' 6" Spacing 
> Nj | 
: _ Spacing 
Working Loads, | 
Wood Piles Working Loads, | | | | | 
Concrete Piles 
0 20 40 60 80 100 120 140 ~=—«:160 


Load on Single Pile, in Kips 


Fic. 4. Computrep AND Test VALUES FOR 
EFFICIENCIES OF Pite 


lhe wooden piles were loaded in groups of three in a 
row to identical, predetermined settlements, the force act- 
ing on each pile being adjusted as necessary to main- 
tam these settlements under each increment of load. 
This loading simulates that on a group of piles connected 
by a very rigid cap so that the settlement of each pile is 
the same. Thus the load on each pile as recorded in this 
test represents the load it would carry in a group of 
three, and gives a graphic picture of the distribution of 
load to the individual piles under such conditions. 

Results of the tests on the piles at 3-ft 6-in. centers are 
shown in Fig. 3. The similarity between the records of 
the two outside piles will be noted as will be the much 
smaller load carried by the center pile at a settlement 
equal to that of the outside piles. In fact the load car- 
ried by the center pile at a settlement of 0.1 in. amounts 
to slightly less than 70% of that carried by the outer 
piles. The values shown in Fig. 3 are just as recorded in 
the tests. If a correction is made for the elastic deforma- 
tion of the piles in order to show the effects of loads on 
the soil only, this reduction in load-carrying capacity 
becomes even more apparent. In this case the load 
carried by the center pile at 0.1 in. settlement is slightly 
less than 60% of that carried by the outer piles. 

If the efficiency of a group of piles be defined as the 
ratio of the load carried by the group to m times the load 
carried by a single pile, m being the number of piles in the 
group, then we may plot the group efficiency of these 
two tests against the load on the most heavily loaded 


pile, using the formula, \N 
(NV — 1)M + (M — 1)! 
Efficiency = 1 — 6 | r 
in which 
NV = number of piles in a row 
M = number of rows 
D = diameter of pile 
center-to-center spacing of piles 
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Figure 4 shows the results of such an analysis. Both 
tests show the same characteristic shape of curve, indi- 
cating increasing group efficiencies up to the load at 
which movement of the pile relative to the soil occurred. 
Although it is probable that various correction factors 
have been proposed for reducing loads on piles in groups, 
the only one familiar to the writer is that given, which 
comes from the Uniform Building Code of the Pacific 
Coast Building Officials Conference. 

Efficiencies for these two tests computed by this 
formula are 90% for the 4-ft 6-in. spacing and 87% for 
the 3-ft 6-in. spacing. Actual efficiencies for the working 
loads on the piles were about 83% for both spacings. 
It is of course impossible to draw accurate conclusions 
from only two tests. However, for the soil conditions at 
this site the preceding formula gives reasonable results. 

The exact reason for the very definite break in the 
load-settlement curve of the center pile for both the 
group tests (Fig. 4), which was noted to a lesser degree 
in all the tests, is unknown. Terzaghi has defined the 
break or change of curvature which frequently occurs 
in pile test curves as the load at which the skin friction 
of the pile is overcome and movement of the pile relative 
to the soil occurs. If this definition is accepted and skin 
friction values are computed for these tests, they will 
range from 1,200 to 1,700 Ib per sq ft, the two extremes 
being for the center pile on successive tests. Residual 
settlements of these piles were of the order of magnitude 
of 0.05 in. Residual settlement of the steel pile, which 
was loaded to a skin friction, over the developed area, of 
about 1,000 Ib per sq ft was less than 0.01 in. The much 
larger residual settlements of the wooden piles indicate, 
therefore, that some movement of these piles relative to 
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the soil took place. Since no movement relative to the 
soil was recorded for frictional values of 1,000 Ib per sq 
ft, the indicated limiting values of friction of 1,200 to 
1,700 Ib per sq ft seem reasonable. 

As a check on the computed bearing values, and as an 
aid in proportioning spread footings, in case this type of 
foundation should be chosen, two soil load tests were 
made (Fig. 5). One of these brought a load to bear upon 
the stiff sandy clayey silt at El. —6.8, and the other upon 
the dense fine sand at El. —12.8. Load was applied by 
calibrated hydraulic jacks reacting against a dead weight, 
and settlements 
were measured by 
gages attached to 
an independent 
support. In de- 
veloping the data 
from these tests, 
it was necessary 
to correct for elas- 
tic deformation of 
the pipe column 
and for tempera- 
ture variations 
during the prog- 
Precision Test JAcK, ON Top or Test ress of the test. 
Pits, Was Locatep in Test CHAMBER The plates used 

BETWEEN TIMBER CROSS BRACES for these tests 
were circular, with 
an area of 9 sq ft, which was considered about the mini- 
mum area that would give reliable results. Each plate was 
loaded in increments of 500 Ib per sq ft, until total loads 
of 6.7 kips per sq ft and 5.6 kips per sq ft, respectively, 
had been reached, readings being taken at regular inter- 
vals. Each increment of load was maintained until the 
plate came to rest. Rapid oscillations of load from zero 
to this maximum value to simulate transitory loads, as 
from seismic forces, produced only slight additional settle- 
ments. The settlement at maximum load for both these 
tests was only about '/; in. and residual settlements were 
about '/,,in. Note that settlement: for these two differ- 
ent soils were, within permissible limits, approximately 
equal, the difference at a load of 4 kips per sq ft being 
only about 0.03 in. This similarity of behavior of these 
two soils under load was also borne out by consolidation 
tests on undisturbed samples. 

Routine laboratory tests made in this investigation 
showed the upper portion of the sand to be the most 
dense, with an average void ratio for the first 15 to 20 ft 
of about 0.55. Below this depth the void ratio increased 
slightly, the average being about 0.75. Consolidation 
tests made on representative samples of these sands 
showed, as would be expected, that the dense uppermost 
sands deform considerably less under load than the 
underlying material, and for that reason are the most 
desirable for foundation purposes. 

Since the underlying materials were less dense and 
more compressible, transfer of load past the upper harder 
sands by piles could in no way add to the stability of the 
structure or decrease settlements. Analyses based on 
these tests for an assumed pile foundation using 30-ft 
steel piles indicated settlements slightly greater than for 
an assumed mat foundation placed directly on the upper 
surface of the sand. 

As previously stated, load tests on the stiff sandy silt 
immediately overlying the sand, and on the sand, had 
shown very small differential settlements, especially 
in the working-load range. Consolidation tests made on 
these two materials showed almost identical stress strain 
characteristics. Accordingly, for those portions of the 
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area in which the stiff clayey silts extended slightly pe. 
low the recommended foundation plane, El. —9, fou ling 
of the structure on this material was considered ae. 
ceptable. Under the conditions existing at the site, the 
resulting differential settlements will be negligible. 
Comparison of the relative cost of founding directly 
on the soil at El. —9, or of using short wooden piles to 
carry the load to the desired foundation stratum, showed 
clearly that the former would be the more economical! and 
satisfactory method, even though it would involve con. 
siderably more excavation and the control of ground 
water. Further, speed was of prime importance and the 
use of this type of foundation would shorten the con. 
struction time and avoid delays due to lack of materials. 
Accordingly, the design selected (Fig. 6) was a continudyus 
system of combined footings, the principles of continuity 
of construction being used to aid in resisting seismic 
forces and to distribute live-load concentrations such as 
those resulting from traveling cranes. Since for footings 
of this width founded on sand, settlements are almost 
independent of the footing width and depend primarily 
on the unit load on the soil, these footings were prop: r- 
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Fic. 6. FOUNDATION PLAN FOR SPREAD FOOTINGS 


tioned on the basis of full dead load plus actual live or 
operating loads. The analyses and soil load tests had in- 
dicated settlements well within permissible limits if unit 
soil pressures were kept to moderate amounts. 

To provide for future construction, footings were 
extended beyond the limits of the first unit approximately 
to the center of the adjoining bay of the second unit, that 
is, to a point of zero shear. Provision was made for join- 
ing into future construction. This type of foundation 
was given preference over a continuous rigid or semi- 
rigid mat because of the extreme difficulties of analyzing 
and designing a mat for a structure of this areal extent, 
and because it was considered desirable to separate the 
turbine foundations from the building foundations to 
minimize the transmission of vibrations. 

This design represents the final objective of the pro- 
gram of exploration and study. It provides an eco- 
nomical, usable foundation designed to fit existing soil 
conditions and to meet the requirements of the building 
itis tosupport. Asof October 15, boiler and turbine foun 
dations for the first unit have been completed and foun- 
dations for the structure proper are under construction. 

The investigations that have been described were 
carried out with the assistance of the Engineering De- 
partment of the Bureau of Power and Light, City ol 
Los Angeles, and thanks are due its personnel for their 
generous cooperation and for permission to publish the 
data and information contained herein. 
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Controlling Pollution of 
Oyster-Growing Waters 
of Chesapeake Bay 


By Georce L. HAL, M. Am. Soc. C.E. 


Cure’ Encrveer, Strate Department or HEALTH, BALTIMORE, MD. 


(HES. APEAKE Bay, extending 185 miles into 
4 Virginia and Maryland, constitutes a fishing 
ground known throughout the United States. L arge 
portions of the population of Maryland and Virginia 
depend on this natural resource for income, and 
certain sections of the United States rely on it for 
seafood, such as oysters and other shellfish. In 1938, 
Che ry rake Bay produced an oyster crop amounting 
to $2,370,000 out of a total of $8,690,000 for the 
“ hole United States. Protecting these rich bed. 5 from 
sewage pollution is a problem of major importance to 
the population of our eastern seaboard, from the 
standpoint of both public health and economics. In 
this paper presented before the Sanitary Engineering 
Division at the Society's Spring Meeting in Balti- 
more, Mr. Hall tells why we can eat Chesapeake 
Bay oysters without fear of typhoid. 


excessive prevalence of typhoid fever was noted 

in Chicago, New York, Washington, and several 

other cities. Studies carried out by the U.S. Public 
Health Service, to determine the cause of this unusually 
high typhoid rate, indicated that the main factor in the 
spread of the infection was, beyond a reasonable doubt, 
the consumption of raw oysters. The report stated, 
jurther, that “The preponderance of evidence is that the 
general supply of no large distributor of oysters was uni- 
formly infected, but that oysters infected in one or more 
beds or part or parts of one or more beds or at one or 
more floats, and constituting but a small proportion of 
the total, were introduced into and distributed with a 
large supply of oysters of good sanitary quality.” 
‘A Typhoid Fever Epidemic Caused by Oyster-Borne 
Infection (1924-1925), by Lumsden, Hasseltine, Leake 
and Veldie, Public Health Reports, Supplement No. 59.) 
Wide publicity was given to the cause of this wave of 
typhoid and as a result the general public avoided oysters 
foratime. The oyster business in the eastern part of the 
country was practically at a standstill as there was very 
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little demand for the MECHANICAL DREDGE ON OysTeR Boat Is 
product. Great finan- WORKED WITH A SMALL DoNKEY ENGINE 
cial losses were suffered 

by the oyster packers, and many of them were com- 
pelled to close. This situation required the applica- 

tion of effective remedial measures without delay to 
protect the quality of the oyster-growing waters and to 
restore public confidence in the industry. With the 
cooperation of the U.S. Public Health Service, closer con 

trol over the oyster waters in the United States was 
undertaken jointly by the several oyster-producing 
states and the federal government for the purpose of as- 
suring the output of a safe product under proper sanitary 
control both in the growing areas and in the methods of 
handling and transportation. 

Prior to 1925 the Maryland State Department of 
Health, through its Bureau of Sanitary Engineering, had 
carried on rather comprehensive surveys and sampling of 
a number of the oyster areas in Chesapeake Bay and 
tributaries, where it appeared possible that the water 
might become polluted by sewage discharges from nearby 
communities. No attempt had been made, however, to 
survey all the oyster-producing areas of the bay because 
of limited personnel and funds. 

Following the typhoid outbreak and its effect on the 
Maryland oyster industry, a special appropriation was 
made available to the State Department of Health for 
extending its studies of the oyster-bearing waters and the 
shucking and packing houses in the state. The Depart- 
ment’s Bureau of Sanitary Engineering was assigned the 
duty of sampling all oyster bars and the overlying waters 
and making the necessary surveys of adjacent land areas 
for the purpose of determining the areas from which the 
taking of shellfish should be prohibited. This work was 
started early in 1925. 

The field work consisted of sanitary surveys to deter- 
mine all possible sources of pollution within 100 ft of the 
water’s edge and to investigate sanitary conditions in 
the towns bordering on 
these waters. The loca- 
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Bay and its tributaries 
to the upstream end of 
all oyster plantings and 
storage areas and show in 
addition the location of 
all the natural oyster 
bars. Information con- 
cerning the location of 
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the oyster bars was obtained from the Conservation 
Department of Maryland. 

While the land surveys were under way, samples of 
oysters from the bars and samples of the overlying waters 
were collected for bacteriological examination to deter- 
mine the effect of sewage and waste discharges. From 
the sanitary surveys and the bacteriological tests it was 
possible to establish the presence or absence of harmful 
pollution in the oyster beds. This sampling program has 
been continued up to the present time. Sampling is only 
done during the oyster season, which in Maryland ex- 
tends from September through April, or during the ‘“‘r”’ 
months. From time to time it has been found desirable 
to resurvey many of the shore areas covered in the 
original work as well as to survey new areas where popu- 
lation has become concentrated close to the shore. All 
data gathered from the sanitary surveys and from the 
sampling program are placed on the record maps 
which are prepared for each year’s work. One such map 
appears in Fig. 1. 

SAMPLING AND SANITARY SURVEYS COORDINATED 


According to the latest figures available, there are in 
Chesapeake Bay and tributaries approximately 267,000 
acres of natural oyster bars and 6,885 acres of water area 
leased by the Conservation Department for oyster propa- 
gation, or a total of 273,885 acres of oyster-bearing 
waters. Each year engineers of the Maryland Bureau of 
Sanitary Engineering endeavor to collect representative 
oyster and water samples from the entire area, with the 
exception of the bars in the Potomac River. These latter 
can only be reached with the aid of a floating laboratory, 
since they are too inaccessible to fit into our established 
sampling procedure. Since the beginning of the control 
program in 1925, over 25,500 samples of oysters and over- 
lying waters have been collected and examined in the 
Bacteriological Laboratory of the State Department of 
Health. The analytical findings are reviewed critically 
in relation to the data from the sanitary surveys. The 
results have caused restrictions to be placed on 12 loca- 
tions (Fig. 2) in the bay and tributaries, within the limits 
of each of which the taking of oysters is prohibited, be- 
cause of present or possible future sewage pollution. The 
combined area of the restricted waters is only 0.6% of 
the total oyster-producing area in Chesapeake Bay, both 
natural and leased. Thus it may be seen that, at the 
present time, pollution is not a serious problem as regards 
extent of area affected. 

In the bacteriological examination of each water sam- 
ple, five 10, five 1, and five 0.1 ml dilutions are used. 
The results of the examination are expressed in terms of a 
“score,”’ which is an indication of the density in the 
water of organisms of the coliform group. The presence 
of these organisms in each fermentation tube, if con- 
firmed, is given a value which represents the reciprocal of 
the greatest dilution in which the test is positive. The 
addition of these values for the five fermentation tubes 
gives the total value for the sample, and this figure is the 
‘score,’ the tube representing the greatest dilution for 
each set being counted 


A review of the published analytical findings of 1,446 
water samples collected during 1939 from both the safe 
and the restricted areas in Chesapeake Bay, shows that 
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In WINTER, OysTeRS Are TONGED THROUGH THE IcE 


81.4% had “‘scores’’ of 2.3 or under. This means that 
five 10-ml and two 1-ml tubes were positive for the coli- 
form organisms. This “‘score’’ approximates the un- 
official tentative standard of quality for oyster-growing 
waters suggested by the U.S."Public Health Service, 
which is that oysters for direct marketing should not be 
taken from waters in which more than 50°% of the 1-ml 
samples are positive for organisms of the coliform group. 

Of the 1,221 water samples collected during 1939 from 

the Chesapeake oyster areas, exclusive of restricted 
waters, 89.7% had scores of 2.3 or less, while 96.2% of 
the total number of samples, or 1,175, had scores not ex- 
ceeding a value of 5.0. The effects of pollution in these 
waters at the present time, therefore, from a bacterial 
standpoint, do not appear to be particularly extensive or 
of great significance. 

Improvements in the collection and disposal of sewage 
in those communi- 
ties situated on the 
bay and tidewater 
tributaries during 

: the 15-year period 


" from 1925 to 1940 
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In 1925, about 1,376,000 persons residing in Maryland 
and in the District of Columbia were emptying into the 
waters of the bay 99 mgd of sewage. Of this amount 
11.4 mgd, or about 42%, did not receive any treatment. 
lhe daily sewage flow reached a volume of 204.4 mgd by 
(440 from a population of 1,762,000. Only 6.7 mgd, or 
3.3°) of the 1940 total daily sewage flow, was discharged 
into tidewater without having received treatment of 
some kind. 

In 1940 there were 19 sewage treatment plants in the 
state, including Washington, D.C., discharging effluent 
into the tidal waters of the bay and tributaries. Thesé 
plants treated an average of 197.7 mgd of sewage, as 
compared with 9 plants treating 57.8 mgd in 1925. The 
degree of treatment in use at present ranges from a 
minimum at Crisfield where the solids are comminuted 
ind returned to the sewage, followed by chlorination and 
discharge into the Little Annemessex River, to complete 
treatment at the Back River sewage works of Baltimore 
City, where an activated sludge plant is operating in 
parallel with the older trickling filter works. At all 
treatment plants in proximity to natural oyster bars, 
continuous chlorination of the effluent is required by the 
State Department of Health to further protect the waters 
against harmful bacterial pollution. 

Although there has been a creditable advance in Mary- 
land in the installation of sewage treatment plants during 
the period from 1925 to 1940, there is no instance on 
record of any reduction in the limits of a restricted area 
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because a nearby community has provided treatment for 
its sewage. 

The wisdom of such a policy is readily apparent, it is 
believed, from two events that took place in the past few 
years. In one instance dredging operations resulted in 
the breaking of a 24-in. cast-iron under-water raw-sewage 
force main. This break allowed the discharge of ap- 
proximately 2 mgd of sewage into the overlying waters 
for a period of several months before repairs were made. 
The under-water force main is in an area within which 
the taking of oysters is forbidden. The break was about 
1,500 ft from the nearest oyster bar which is inside the re- 
stricted area, and about 6,000 ft from the nearer bound- 
ary line. 

At another point where approximately 2 mgd of chlori- 
nated sewage effluent is discharged into a restricted sec- 
tion of one of the larger rivers of the state, in the vicinity 
of many large natural oyster bars, there are periodic 
lapses in the operation of the sewage pumping station 
which allow raw sewage to be discharged close to the oys 
ter bars. 

In neither of these instances was any deterioration 
noted in the quality of the water beyond the limits of the 
existing restricted areas. These experiences tend to 
emphasize the fact that the possibility of sewage pollution 
reaching oyster-growing areas even after the installation 
of modern sewage treatment plants is still an element 
that must be considered. 


STRICT CONTROL GUARDS HEALTH 


The Maryland State Department of Health, since 1925, 
has exercised strict control over the quality of the oyster- 
growing waters of the state to assure the production of a 
safe food product. Regular sampling of the waters of 
the bay and tributaries where oysters are grown, is car- 
ried on systematically each year during the oyster season. 
Of all the sewage from cities and towns now discharging 
into tidewater, 96.7°%) now receives some form of treat- 
ment. There are still several towns emptying untreated 
sewage into the upper reaches of some of the tidewater 
streams but they are located anywhere from 12 to 35 
miles away from the nearest oyster bar. Where sewage 
treatment plant effluents discharge into 
tidewater in proximity to oyster areas, 
chlorination of the effluent is required by 
the State Department of Health. Asan 
additional safeguard to the ultimate 
shellfish consumer, the taking of oysters 
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from waters in the vicinity of sewer out- 
lets is prohibited. 

In preparing this article, use has been 
made of the following sources: ‘A Bio- 
logical Study of Offshore Waters of Chesa- 
peake Bay,’ by R. P. Cowles, Fisheries 
Document No. 1091, U.S. Department 
of Commerce ; 1933 Report of Water Re- 
sources Commission of Maryland; Sta- 
tistical Bulletins Nos. 1361 and 1385, Bu- 
reau of Fisheries, U.S. Department of the 
Interior; and the annual reports of the 
Bureau of Sanitary Engineering, Mary- 
land State Department of Health. 
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Airport Planning for National Defense 


Principles Governing Execution of Air-Force Expansion Program 


By Eovwin C. 


Cotonet, Corps or Encrneers, US. Army; Districr Encineer, Los ANGELEs, CALir. 


URING the past twenty-five 
years, all phases of aviation 
have progressed steadily at 

an ever-increasing tempo. The 
greatest impetus to progress was 
provided by commercial develop- 
ment. However, in more recent 
years private flying has greatly ex 
panded and this, with the present 
national emergency, has created an 
urgent need for aviation equipment 
and airport facilities of all types. 
Everyone can remember the old 
landing fields of the barnstorming 
days, which usually consisted of 
idle farms, pasture lands, or public 
fairgrounds. With the advent of 
regular commercial service for pas- 
sengers and mail, the first air- 
ports were established. These were 
usually privately owned and were 
haphazardly chosen with little 
thought of permanence or future ex- 
pansion. Aviation at that time was 


in its experimental stage and was hardly considered a 
Then came the municipally 
owned airports, with the demand for better and safer 
All-weather fields with provision for 
Longer and wider paved run- 
ways, together with better hangar and ground facilities, 


sound financial investment. 


landing fields. 
drainage were required. 


and weather forecast- 
ing services, were de- 
manded. Night light- 
ing of fields, removal 
of flying hazards, and 
standardization and 
regulation of the air 
ports by governmental 
agencies soon became 
essential. 

It is not the purpose 
of this discussion to 
present the historical 
background of avia- 
tion. However, I do 
wish to emphasize that, 
in airport planning as 
well as in other fields 
of engineering, the 
past record of  suc- 
cessful or faulty engi- 
neering practices is a 
priceless heritage. 
Two of the most seri- 
ous faults in former 
airport planning have 
been (1) inadequate 
provision for future ex- 
pansion, and (2) inade- 
quate or faulty drain- 
age construction. 


CT HE part played by the airport in 

modern warfare is beginning to be 
clearly understood. To launch mass 
bombing attacks or to repulse such at- 
tacks with fighter squadrons requires 
ground facilities of appalling capacity. 
Consider the problem of fueling, loading, 
routing, and organizing waves of bomb- 
ers several hundred strong. Such con- 
siderations give proper perspective to the 
problem. For maximum efficiency air- 
ports must be constructed and used dur- 
ing peacetime for private and com- 
mercial traffic as well as for military 
training. In this paper, delivered be- 
fore the spring meeting of the Arizona 
Section, Colonel Kelton discusses con- 
struction requirements and the coordina- 
tion of civilian and military authorities. 
In order to post the reader on new de- 
velopments and changes, Colonel Kelton 
has reviewed the paper and made a few 
revisions as of October 1. 
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Lack of proper drainage has all too 
frequently limited the usefulness of 
airports to dry periods and has no 
doubt been the greatest single facto; 
in the deterioration and failure oj 
runway pavements. 

The present national emergency 
has necessitated the construction of 
numerous new civil and military air. 
ports and the expansion and im. 
provement of many existing ones 
The coordination of this work is the 
responsibility of a board consisting 
of the Secretaries of War, Navy, and 
Commerce. The control and regu- 
lation of civil airports is the re. 
sponsibility of the Civil Aeronautics 
Administration of the Department 
of Commerce. Many of _ these 
C.A.A. airfields are now being 
adapted to military requirements as 
secondary or auxiliary fields for th: 
use of the Army and Navy. In all 
cases, the selection of a new airport 


site for the C.A.A. is reviewed by a site board consisting 
of interested personnel of the three above listed Govern 
ment departments. 
will be discussed later. 

At present the aviation element of the U.S. Army is 
designated as the “Army Air Forces.” 


Site boards for new Army airfields 


The “Army Air 
Forces” are divided 
into two _ principal 
branches—the Combat 
Command (the fight- 
ing units) and the Air 
Corps (pilot training 
and materiel). 

The Combat Com 
mand is organized in 
four Air Forces or com 
mand units designated 
as the First, Second 
Thitd, and Fourth Ar 
Forces. Each Arr 
Force consists of three 
major elements: 
terceptor Command 
with pursuit and fighter 
planes; Bomber Com- 
mand and Support 
Command, which pr 
vide support for th 
Army’s ground units 
such as observation 
photographic work 
parachute troops, 
A fifth Support Com- 
mand works with the 
new Armored Forces. 

The Air Corps las 
two main divisions 
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tr.ining and materiel. The Chief 
o| the Air Corps is responsible for 
th. procurement, storage, supply, 
m untenance, and final disposition 
o| military aircraft, accessories, 
supplies, facilities, and appur- 
tevances used in connection 
therewith, including technical in- 
spection, preparation of plans 
governing the construction of 
stations of the Air Corps and 
Army Air Forces; the command 
and control of all Air Corps sta- 
tions and all personnel, units, and 
installations thereon, including 
station complement personnel 
and activities. 

An airport for either civil or 
military use must serve its pri- 
mary purpose of providing a safe 
landing field from which aircraft 
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TYPICAL SITE FOR A WESTERN AIRFIELD 


Cantonment in Background 


may operate. In addition, supply 
and maintenance facilities are es- 
sential. Generally civil airports 
are located close to the cities 
they serve. The size of the air- 
port is determined by the type 
and density of the traffic ex- 
pected. This in turn is depend- 
ent on the population of the 
city and its supporting areas, on 
whether it is or is not on a commercial air line, and on 
the amount and type of private flying. 

The Civil Aeronautics Administration's classification 
of civil airports is based on the following considerations: 

|. Class 1 airports, which are designed to serve small 
communities not on an air carrier system. At sea level 
the length of runways varies from 1,800 to 2,500 ft, and 
airports of this size will handle only small equipment, 
usually privately owned planes. 

2. Class 2 airports, which serve towns having popula- 
tions from 5,000 to 25,000 on present or proposed feeder 
lines of the air carrier system. At sea level the required 
runway lengths vary from 2,500 to 3,500 ft. An airport 
of this size will accommodate large-sized privately 
owned planes and small transport planes. 


| 


Scale in Feet 


lc, 
ic 
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‘Los Reales Road 


Fic. 1. Typrean Arrport Satisryinc AND MILITARY 
DEMANDS, Municrpat Arrport No. 2, Tucson, ARIZ 


SMOOTHING THE SireE—INITIAL OPERATION IN WESTERN AIRFIELD CONSTRUCTION 


3. Class 3 airports, which serve the larger cities on 
feeder lines or main-line airways. Runway lengths vary 
from 3,500 to 4,500 ft at sea level. Airports of this 
classification will adequately serve the commercial 
transports now in use. 

4. Class 4 airports, which serve the largest industrial 
centers and the junction points of major air lines. Run- 
ways are 4,500 ft and over in length and must be de- 
signed for the largest planes in use. Such airports 
must also allow for the planes of the future. 

The required length of runways increases as the al- 
titude increases. This is due to the decreasing density 
of the atmosphere and a corresponding decrease in the 
lifting power of a plane. For a typical example, a 4,500- 
ft runway at sea level would be the equal of a 4,670-ft 
runway at an elevation of 1,000 ft and of a 7,120-ft 
runway at 10,000 ft. 

Whatever the class of the airport, suitable provisions 
for expansion must be provided. In general, a Class 4 
airport will require an area of one square mile. It is 
common practice to expand airports from Class 1 to 
Class 4 by increasing their size in '/,-sq-mile areas, 
in accordance with a comprehensive master plan pre- 
pared well in advance. 

A military airport is defined as an establishment con- 
sisting of a landing field from which Army Air Force units 
may operate, and facilities for the maintenance, supply, 
and repair activities of the units. There are base and ad- 
vanced airdromes, depending on their relative distances 
from the front lines. There are three general types of 
aircraft to be accommodated: 

1. Observation Aircraft. These are based upon ad- 
vanced airdromes approximately 20 to 70 miles behind the 
front lines. Additional advanced landing fields near the 
front will be required in wartime in order that observation 
(support) units may cooperate with and support combat 
units of other branches of the service. 

2. Interceptor or Pursuit and Light Bombardment 
Planes. These are located in the same general area. 
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Roap EqurpMENT GRADING A MILITARY AIRPORT 


However, these planes as a rule do not require advanced 
landing fields near the front lines. 

3. Medium and Heavy Bombardment Planes. These 
longer-range planes of all types are based in rear areas on 
airports similar to those used in peacetime. 

The sites for new military airports are selected by 
boards of officers appointed by the Adjutant General. 
The membership of these boards is made up of officers, 
including Air Corps officers, Medical officers, and Engi- 
neer officers, especially qualified for this duty. In 
addition to selecting the site, each board obtains the 
data necessary for the acquisition of the property by 
the U.S. Government and information for the War De- 
partment concerning the facilities available at the site. 
In selecting sites, it is necessary to take into consideration 
the facilities that ordinarily must be provided for the 
project, including water, gas, sewage disposal, power and 
telephone utilities, an all-weather road, and a right of 
way for a railroad spur. The board also generally pre- 
pares the original sketches showing the arrangement of 
runways and building areas and connections with high- 
ways, railroads, and basic utilities. 

DESIRABLE FEATURES OF A BASE 

Acquisition of property for military air bases is cus- 
tomarily accomplished through the cooperation of local 
agencies. Under favorable conditions, local facilities are 
adaptable and may be acquired on the basis of a yearly 
lease at a nominal rental with an option of renewal for 25 
years. Desirable features of a suitable base include 
water, gas, power and telephone lines to the boundary of 
the site; accessibility to a railroad, either a spur or a 
main line, for the transportation of fuel, equipment, and 
supplies; and a paved two-lane highway to the site. 
Where these features are not a part of existing facilities, 
the willingness and ability of local agencies to provide 
them frequently permit the adoption of a site which 

otherwise would have to be abandoned because of ex- 
cessive costs to the Government. 

In general an airport requires 640 acres, or one square 
mile of land. The building area for a force of about 3,000 
men should be approximately 160 acres, with sufficient 
adjacent area to accommodate 100% expansion if neces- 
sary. The land should be reasonably flat and free of 
vegetation, requiring a minimum amount of grading. 
It should be well drained and have a low subsurface water 
level. The site should include no public highway or rail- 
road right of way, and should be free of houses, barns, 
windmills, gas lines, power lines, and other obstructions. 
The area should also be free of all mineral rights, or there 
should be a satisfactory waiver of such rights to render 
them inoperative during the tenure of the lease. 

Every detail of the layout must be subjected to care- 
ful scrutiny from the point of view of flying safety, and 
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no considerations of convenie:ce 
design, or expediency can jus ‘ify 
the inclusion of elements that 
might constitute hazards to the 
flying personnel. The first unit 
to be designed is the flying fielg 
itself, which may be covered ajj 
over with turf or provided with 
paved runways. The generaj 
layout of the field, and the direc. 
tion, location, and dimensions of 
runways will usually be deter. 
mined by the board of officers 
that selects the site. Their deter- 
minations are based on the dj- 
rections of the local prevailing 
winds, the terrain, aerial obstructions in the neighbor- 
hood, characteristics of soil and subgrade, and require- 
ments of airplanes to be accommodated. 


REQUIREMENTS FOR RUNWAYS 


The minimum runway length for military airports js 
4,500 ft for sea-level conditions. Correspondingly 
greater lengths must be provided at increased elevations 
as mentioned previously. The width of runways is 
150 ft for bombardment group operations and from 150 
to 300 ft or more for pursuit groups and school installa- 
tions. Runways should be sufficient in number to 
permit takeoffs and landings to be made within 22'/,° of 
the true wind direction for 90% of the time. In general 
the maximum grade, longitudinally and transversely, 
for landing strips, runways, taxiways, and aprons should 
not exceed 1%. Every runway should be graded so as 
to permit an unobstructed view of the entire length from 
the pilot’s eye level (about 10 ft above the surface) at 
any point along the runway. Grade changes must be 
gradual, not exceeding one-half of 1%. 

In the turf areas bounded by runways and taxiways, 
and in the areas immediately outside the runways and 
taxiways, steep grades should be eliminated. In order 
to permit takeoffs and landings across the intermediate 
areas, the field grade in any direction should not exceed 
1% in general. Runway and landing-strip longitudinal 
intersection grades should be joined by vertical curves 
at least 500 ft in length. The longitudinal tangent in- 
terval between vertical curves on runways should be not 
less than 1,000 ft where practicable. 

Such aerial obstructions as buildings, power and tele- 
phone lines, and towers on land bordering the field should 
be removed wherever practical. Runway ‘‘approach 
zones” should be free of ali vertical obstructions higher 
than a glide ratio of 40 to 1. An “approach zone” is 
defined as a trapezoidal area having a width of 1,500 ft 
at the end of the runway and broadening to 3,000 ft 
at a distance of 1,500 ft from the runway, the center line 
being a continuation of the center line of the landing 
strip. Adequate zoning ordinances must be adopted for 
land surrounding the airport to prevent the construction 
of flying hazards. The Chief of the Air Corps pre- 
scribes that no building shall be built within 750 ft of 
the center line of a runway. 

The drainage system must prevent flood waters from 
entering the field from upstream watersheds. Such 
waters are usually prevented from entering the field by 
open diversion ditches or low levees bordering the air- 
port. The grading plan must provide for the rapid 
removal of surface runoff from runways, aprons, and 
taxiways, and the collection and removal of these waters 
by an underground drainage system. Runways and 


connecting taxi strips should be usable under all weather 
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Every MIcitary Arrport Reguires A SERVICE CANTONMENT 
Construction Views, “Somewhere in the West”’ 


onditions. The required drain capacities are usually 
jetermined by the “‘rational method,” using a one-hour 
ntensity rainfall with a frequency of 1 year in 10. Sub- 
surface drainage is required when the water table is 
igh and subgrade bearing capacities are poor. The 
.xact location and spacing of subsurface drains are de- 
pendent on the character and permeability of the soil. 
The relative drainability of the soil should be determined 
by laboratory tests. 

‘Military and commercial aircraft now in operation 
ary in weight from 1,000 to 164,000 Ib and their weight 
sgenerally distributed on two wheels. The Douglas B-19 
has a gross weight of 164,000 lb, and present trends 
ndicate that greater weights might be anticipated. It 
; probable, however, that these greater loadings will be 
iistributed on four wheels, to result in a wheel loading 
wot in excess of 82,000 Ib. This figure is now being used 
n the design of airport pavements and special structures 
at some of the fields. Recent investigations have demon- 
strated that dynamic or impact loads are quite small 
juring normal landings. An increase of 25% is believed 
sulicient to allow for this factor. 


TYPES OF RUNWAY PAVEMENTS 


Selection of the proper type of runway pavement 
lepends on the size, type, and density of anticipated 
traffic, and on subgrade bearing capacity, availability 
ud cost of construction materials, local conditions, the 
cind of construction equipment available, and the prob- 
ible life and future use of the airport. Careful field and 
aboratory investigations should be conducted to de- 
termine the subgrade bearing capacity, the permeability 
{the soil, and the availability and cost of construction 
materials. 

The types of runway pavements now in use are turf, 
sand-clay, gravel, oyster shell, bituminous soil stabiliza- 
tion, soil cement stabilization, macadam, lime-rock, 
ean-mix rolled cement concrete, cement concrete, 
asphaltic concrete, bituminous surface treatment, and 
metal grid runways. Each type has its use, its advan- 
tages and disadvantages. Selection of the proper type 
or a given site should only be made after a very careful 
sideration of all factors. The type of buildings re- 
uired in airport construction depends on the size and 
ype of the airfield. In general the buildings now being 
ustructed are of temporary, standard design type. 
‘hey include administration buildings and control tow- 
's, hangars and repair shops, barracks, mess halls, school 
uldings, recreational facilities and buildings, chapels, 

spital, warehouses, technical buildings, utilities, and 
‘ervice facilities. 

(he water supply system must be adequate to provide 
or domestic purposes, fire protection, and the Air 

tps gasoline fueling system. The water supply very 

‘ten has to be developed from wells or transported from 
‘teams or lakes. The domestic supply is based on 100 
‘al per capita per day, with provision for a 50% increase 


in personnel. An elevated storage tank having a 
capacity of one or two days’ normal consumption or four- 
hour fire demand is provided for emergency use. A typi- 
cal Air Corps gasoline fueling system requires approxi- 
mately 2,000 gal per min for short periods at a normal 
pressure of 35 Ib per sq in. at the storage tanks. 

Coal, fuel oil, natural gas, butane gas, and electricity 
are the fuels generally considered for heating and cook- 
ing. The final selection is based primarily on cost and 
availability. 

The sewage disposal system is designed for a capacity 
of 70 gal per capita per day. A treatment process of 
proved merit is chosen after a thorough study of all 
governing factors. Again there is a sharp peak-load de- 
mand not encountered in municipal design practice. 

Adequate electrical installations must be made for 
the normal lighting requirements of the cantonments— 
night field lighting, repair shop equipment, and utility 
installations. Standby units are required for the opera- 
tion of all essential services. Night field lighting equip- 
ment includes boundary lights, contact lights, obstruc- 
tion lights, range lights, taxi lights, lighted wind cones 
or tees, rotating and code beacons, and signal lights on 
control towers. 

Since its inception more than a century ago, the Corps 
of Engineers has been charged with the duty of providing 
adequate communication routes for the armed forces of 
the United States. Engineer forces in war zones have 
always had to provide and maintain roads and railroads, 
with the necessary bridges to meet the tactical and 
logistic requirements of the infantry and artillery. 
Similar services are now being rendered the Air Corps 
by providing airfields and their access roads. The dis- 
trict offices of the Corps of Engineers are now engaged in 
a program of constructing large military air bases for 
mobilization and training purposes. These airports will 
serve as base airdromes in time of war. In addition to 
the strictly military airports being constructed, a large 
number of municipal airports throughout the nation are 
being developed on a lease basis as military stations and 
improved under the Civil Aeronautics Administration 
development program. The latter airport improve- 
ments are also being constructed by the Corps of Engineers 
and coordinated with military defense requirements. 
With the splendid cooperation of local officials and con- 
tractors, rapid progress has been made to date. 

In time of war, however, quickly prepared advance 
airfields are essential to meet shifting battle conditions. 
These landing fields will provide only fuel and am- 
munition dumps so that airplanes stationed there for 
short periods can be resupplied quickly after each mission. 
Aviation engineer battalions and regiments are now being 
organized, equipped, and trained for this duty. One of 
these is now in southern Alaska putting in two very im- 
portant intermediate landing fields and staging areas. 
Others will soon take their places in providing ‘“‘com- 
munication” for our fast-growing army. 
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Boulder Transmission Line Utilizes Poured- 
in-Place Foundations 


By K. A. Reever, M. Am. Soc. C.E. 


SrrucruraAL Enoineer, SourHern CattrorntaA Epison Company, Los CAcir. 


O conduct power from Boulder 
Dam to its distributing center 


at Chino, Calif., the Southern 
California Edison 
built two transmission lines, which 
are very similar except for the tower 
foundations. For purposes of identi- 
fication in this paper they are num- 
bered 1 and 2. Line No. 1 was com- 
pleted in 1938 and line No. 2 will 
be energized within the year 1941. 
The route and profile of these lines 
are shown in Fig. 1. 

Upon leaving Boulder, they follow 
along the eastern slope of the Black 
and McCullough Mountains on the 
alluvial fans and outwash of these 
ranges, cross the McCullough range 
at Nipton Pass at an elevation of 
5,000 ft above sea level, and enter 


California approximately 49 miles from Boulder. 
the Cima summit, El. 4,800, they gradually dip into the 
desert and wind-blown sand regions of the Devil's Play- 
ground, cross extensive lava beds near Pisgah, and follow 
along the north slope of the San Bernardino Mountains. 
At Cajon Pass the lines cross the San Andreas Fault, 
and from the summit of the San Bernardino Mountains 
drop abruptly into the orange groves and vineyards of 
San Bernardino County to their terminus at Chino. 
The towers of line No. | are supported on pyramid-type 
This type of footing, shown in Fig. 2, 
was up to 1938 a standard design of the company and 


steel footings. 


was used on all lines and 


locations except where tests © 8 16 24 
Scale in Miles 


indicated that the soil was 
severely corrosive. For such 
locations, a special type of 
concrete footing was used. 

Shortly after the comple- 
tion of line No. 1 the com- 
pany became interested in a 
new type of footing. This 


Company has 


WO important transmission lines 

were built by the Southern Calit- 
fornia Edison Company to transmit 
energy from the Government-owned hy- 
droelectric station at Boulder Dam to the 
company's distributing center at Chino, 
Calif. Both are 220,000-v lines sup- 
ported on steel towers approximately 234 
miles in length and roughly parallel. 
The No. 1 line has footings of the con- 
ventional type while the No. 2 uses the 
novel type described by Mr. Reeder in 
this paper, which was originally pre- 
sented before the Soil Mechanics and 
Foundations Division at the Society's 
Convention in San Diego. Cost records 
and performance tests as well as speed 
in construction prove the worth of this 
new departure in tower foundations. 


From 


In excavating for the pyramid. 
type footings used on line No. |,a 
great variety of soil materials and 
conditions were encountered. It be- 
came evident that a more compre- 
hensive knowledge of the materia] 
existing along the proposed line No. 
2 would prove valuable as basic data 
for the study of other types of foot- 
ings than the structural steel type. 
Accordingly, before line No. 2 was 
commeneed, the company retained 
the services of R. V. Labarre, M. 
Am. Soc. C.E., consulting founda- 
tion engineer of Los Angeles, Calif, 
to make a comprehensive investi- 
gation of the topographical and 
geological peculiarities of the right 
of way and to develop the possi- 
bilities of cast-in-place piles as an 


economical substitute for the type of footing that had 
been used on line No. 1. 


CAST-IN-PLACE PILES FOUND PRACTICABLE 


Early in the reconnaissance it became apparent that 
concrete foundations of the cast-in-place pile type might 
be very advantageously used, provided the holes could be 
bored by mechanical means in the coarse detrital out- 
wash and fan material predominating over the larger 
portion of the line; that these bored holes would remain 
standing without caving for a reasonable length of time; 
and that a satisfactory aggregate could be located within 


Las Vegas 


may be described as a con- 
crete cast-in-place pile or 
post. The construction is 
simple —a hole of predeter- 
mined diameter and depth is 
bored in the soil by mechan- 
ical means and filled with 
concrete carefully placed and 
thoroughly vibrated so that 
the concrete is in intimate 
contact with the soil. No 
forms are used except above 
ground. The concrete is re- 
inforced to resist bending 
and uplift stresses, and the 
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tower leg is bolted to a suit- 
able connection embedded 
in the concrete. 
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12 
tion was considered to require investigation to determine 
the susceptibility of the material to drilling by mechanica) 
means and its behavior under the loads to be imposed 
Since the change in the character of the soil betwee, 
sections was found generally to be a gradual one, it wa: 
necessary to cast the test piles where conditions wer, 
representative of the entire section. 

All borings were made with a power drilling rig, using 
an 18-in. bucket, which in many cases in loose alluyiy: 
made an oversize hole varying in diameter from 1§ ;, 
20 in. The final depth of each hole was determined a. 
the drilling progressed, the depth generally being 
governed by the type of materials encountered. T}, 
concrete test piles were made with aggregate procured 
as near as possible to the test location. In order to ex 
pedite the tests, quick-setting cement was used and tly 


2 2° a? quantity was largely governed by the character of th 
<= 2! ore * aggregate—varying from to sacks of cement per 
ELEVATION WITH LINE | 
ES PILES TESTED FOR UPLIFT AND HORIZONTAL FORCES 
ee After all the test piles had been poured, they wer 
oud tested for resistance to uplift and horizontal forces on|y 
exited it being assumed that if they could resist the design uplift 
paca forces imposed, they would be equally capable of sup 
etd porting the downward forces. As shown in Fig. 3, th 
ee uplift forces were applied by calibrated lifting jacks 
= acting at one end of a lever, the other end being sup 
ported by a frame resting on the ground. The latera 
ee oe ~~ force was applied by the same type of jacks bearing 
444 mene against a “deadman”’ and against the side of the pile nea: 


the top. It was felt that the stresses produced in th 
ground by the lever reactions were sufficiently remot 
from the pile to be disregarded. The results of thes 
tests are believed to be truly indicative of the behavior 
of the piles under actual working conditions. 

The loads were applied in increments and a record 
was made of the movement at each increment. To ob 
tain a record of the recovery of the pile upon release o/ 


PLAN OF BASE 


economic hauling distances. With this in mind the recon- 
naissance was extended to include the detail classifica- 
tion of soil areas, and the location of possible sources of 
aggregate. 

As the alluvium and outwash varied greatly in char- 
acter on different sections of the line, each general sec- 
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th load and to determine the permanent set, if any, the 
final test load was released slowly and the recovery of the 
pil recorded. A typical test curve is shown in Fig. 3. 

hese tests indicated that it was possible to design 
an construct economical cast-in-place concrete piles 
fully adequate to resist 150% of the maximum working 
loads with a safe permissible deflection of '/1 in. The 
test data were therefore used for the final design of the 
ile footing. For each of the 15 piles tested, the experi- 
mental data differed materially, a fact that emphasizes 
the impropriety of applying these data elsewhere. 


NW 4 NE. 


Dials 

Load 
1 50% 3500 o 1 50% 2000 
2 100% 7100 8 2 100% 5800 
3 150% 10675 ¥~ 3 150% 8650 
4 175% 12450 4 175% 10300 


5 200% 14300 5 200% 11600 


Fic. 4. Resutts or AcruaL Test Loaps APPLIED TO 
A TOWER ON CONCRETE PILES 


In the design, the direct uplift and downward forces 
are resisted by the friction at the contact of the pile with 
the surrounding ground. For the downward force the 
bottom area of the pile provides additional resistance. 
[his was neglected in the design. For the horizontal 
forces acting at the top of the pile, the stresses set up 
in the pile are those of moment and shear, and the ex- 
ternal resistance is provided by the soil. 


ASSUMPTIONS USED IN PILE DESIGN 


Pile design was based on the following assumptions: 
|) that the deformation of the pile relative to that of the 
soil is negligible, which means that the pile may be 
treated as a rigid body, and (2) that the force required to 
produce a unit lateral deflection in the soil varies directly 
with the distance below the surface, and hence that the 
soil pressure acting at any point on the pile is a function 
if the depth below the surface and the deflection at that 
point. 

Under these assumptions, the pile will tend to move in 
the direction of the load at the surface of the ground and 
in an opposite direction at its base, the soil forces on the 
pile being distributed as a parabola. Formulas were 
derived for maximum seil pressures and bending mo- 
ments. Horizontal soil forces on the test piles at deflec- 
tions of 0.1 in. as computed from these formulas were 
found to vary from 3,700 to 14,000 Ib per sq ft. Values 
of contact friction between the piles and the soil under 
uplift forces were also computed from the test data and 
were found to vary from 930 to 2,200 Ib per sq ft of con- 
tact area. The values obtained from the test pile in any 
one section of the line were used in the final design of the 
lootings in that section. 

In order to test the sufficiency of the pile footing de- 
sign under actual load conditions before adoption of the 
inal design, a set of footings was designed for a light- 
loading suspension tower. An actual tower was erected 
on these footings and loads corresponding to wind load, 
broken-wire conditions, weight of conductors, hardware, 
and so forth, were applied to the cross-arm by means of 
cables to which chain blocks were attached. The loads 
were indicated by dynamometers. Dial indicators read- 
ing to 0.0001 in. were set up in contact with a connecting 
angle at the top of the footing and supported by a frame- 
work independent of the ground surrounding the foot- 
‘ng. Enough indicators were used to measure vertical 
movements, horizontal movements in two directions, 
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and any twist in the footing. The result of this test is 
shown in Fig. 4. It will be noted that the deflections 
under 150% of the maximum working loads are well be- 
low the 0.l-in. maximum movement, the criterion on 
which the design was based. The text was carried to 
200% of the maximum working 
loads, and even at this extraor- 
dinary load the deflection did not 
exceed 0.18 in. 

Upon completion of this test 
the design of the actual footings 
was commenced. As there were 
four types of towers in the line, 
it was necessary to make four 
footing designs for each section of 
the line. In Fig. 5 is shown a 
typical cast-in-place pile with re- 
inforcing and connection stub- 
angle. Table I gives 150% de- 
sign loads for each type of tower 
and the maximum and minimum 
footing dimensions for the various 
types of towers. 

The Stone and Webster Engi- 
neering Corporation was awarded 
the contract for the construction 
of the line, and commenced ex- 
cavation for footings in July 
1940 using two truck-mounted, 
rotating-bucket, drillrigs. This _ 
equipment proved to be very sat- 
isfactory for more than 80% of 
the area. The diameters of the 
piles as designed were 18, 24, 30, 
and 36 in., these being the sizes of 
available drilling buckets. In order to speed up the work 
of excavation, one of the Edison Company’s truck- 
mounted, pole-hole drilling augur rigs was used in such 
locations as were suitable for this type of machine. In 
approximately 15% of the tower locations it was neces- 


Fic. 5. TypicaLt Cast- 

IN-PLACE PILE WITH Re- 

INFORCING AND CONNEC- 
TION StuB-ANGLE 


Taste l. Sizes AND DesiGNn Loaps (LB PER Sg IN.) 


Desicn Loaps on Foorttnes, 


Sizes or Foorines 
Pius 50% 


Minimum Maximum 
Tyres or Com- 
LOADING pression Uplift Shear Dia. Length Dia. Length 
Light loading, 
suspension tower 50,500 47,000 12,500 18” 10° 24” 22’ 


Heavy loading, 

suspension tower 92,000 65,000 18,300 18” 10’ 30” 15’ 
Special loading, 

GGT: ccescacens 133,500 91,500 23,400 18” 10’ 36” 24’ 
Dead-end tower... 133,000 117,000 35,200 18” 12’ 36” 22’ 


sary to resort to light blasting and excavating by hand. 
In the Devil’s Playground area, where the soil material 
consists of wind-blown sand, it was necessary to stabilize 
the material by jetting water from tank trucks prior to 
and during the drilling operation. To retain sand near 
the surface, drilling was done inside of split sheet-metal 
collars embedded in the sand. No extraordinary diff- 
culties were encountered in the course of placing the re- 
inforcing steel and concrete or in setting the stub-connec- 
tion angles. 

Cost data are available at this time for the Nevada 
section of the line and they show a saving of 38% in 
favor of concrete pile footings over the steel pyramid 
footings used for line No. 1. It is sufficient to state in 
conclusion that the cast-in-place concrete pile has met 
all requirements in full-scale tests and under actual load- 
ing conditions, and has resulted in a considerable econ- 
omy in footing costs. 
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Don’t Hit Timber Piles Too Hard 


By T. C. Bruns, M. Am. Soc. C.E 


LieuTeNant ComMANDeER, Corps or Crvit Enorneers, U.S.N.R.; Curer EnGrneer, Laritre Hovusinc 
Project, Housinc Autuoritry oF New Or.eans, La. 


O anyone who has driven piles and 


of the new double-acting ones, with 


ATURALLY the admonition, 
“Don't drive timber piles too then had the opportunity to view a 5,000-lb mechanical ram, which 
them later, this paper will have an es- 


hard,’’ immediately raises the 
question, ““What is too hard?’ The 
problem depends on so many vari- 
ables that there is today no definite 
answer. Among the variables are 
the nature of the soil strata pene- 
trated, the species and density of 
the timber, its greenness, the number 
and location of knots or crooks 
(especially in the lower 10 or 12 ft), 


not. Even in quantitative terms 


an exact answer. However, he does 
give some and _ limits, 
which if followed will go a long way 
toward eliminating foundation 
troubles caused by the too-hard 
driving of piles. The advice here given is based on the 
most extensive tests of this sort ever carried out in the 
South. Eighty-eight test piles were hit with various 
degrees of punishment and then immediately pulled so 
that the damage to them could be observed. To follow 
the ‘‘don’ts’’ based on this experience will cost a ridicu- 
lously small amount in terms of percentage of cost of the 
building or structure whose safety is thereby insured. 
The Lafitte Avenue Housing Project, in connection with 
which these tests were made in the early summer of 
1940, consists of an administration building and 77 
two and three-story buildings, comprising 900 apart- 
ments. It is located between Orleans and Lafitte 
avenues and is two blocks wide by eight blocks long. 
To explore the subsurface conditions, 14 test borings 
of the core type were driven. Further investigation was 
made by driving and then immediately pulling and ob- 
serving a test pile at the site of every building. Also five 
piles were driven and subjected to load tests. For driv- 
ing the test piles we used a single-acting steam hammer 
(total weight 10,000 Ib) with a 5,000-Ib ram dropping 36 in. 
After the proper pile lengths had been determined from 
the data thus collected, untreated Southern yellow pine 
piles were ordered and 8,000 of them were driven by 
usual methods, with a standard New Orleans turntable 
rig. The hammer used for the foundation piles was one 
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pecial appeal. Although it deals di- 
rectly with timber, similar results are of following, were driven per 8-hour 
obtained with steel and concrete. To shift. Both the test piles and the 
prove it, one has but to pull the pile and 
observe the result, or in the case of sheet 
piling, one has but to dig out alongside 
it and explore the battered pile ends. 
Such evidence will give the field man a 
healthy respect for our modern pile- 
and if pine whether turpentined or driving equipment and will show the 
futility of excessive driving. This paper 
the writer does not pretend to have by Lt. Comdr. Bruns was delivered be- 
fore a joint meeting of the Louisiana 
Section of the American Society of Civil 
Engineers and the American Society of water level is so high that founda. 
Military Engineers in New Orleans, La. 


proved entirely satisfactory. Ap 
average of 95 piles, including 5 ft 


foundation piles were driven by the 
general contractor, the R. P. Farns. 
worth Company of New Orleans. 
Of the many different types of 
foundation piles now in use, the un 
treated timber pile is the cheapest. 
and naturally it is used wherever it 
will do the job. The thing that 
keeps it from doing the job ts that 
it rots unless it is at all times under 
water. In New Orleans the ground. 


tion piles are always under water 
and therefore the untreated timber 
pile is used there almost without exception. And it was 
of course used exclusively on the project here described 
However, the experience gained from these tests might 
well be applied to creosoted timber piles, which some 
city building codes permit above the ground-water level 
Other compromise piles for low-level ground-water con- 
ditions are the composite type. 

Piles may also be classified according to the nature 
and stratification of the ground into which they are 
driven, as end-bearing, skin-friction, or a combination 
of the two. According to this classification, the 88 test 
piles driven on the Lafitte Avenue Housing Project 
come under the head of the combination type. The top 
20 ft at this site consists of very soft wet gray clay and 
humus, which the piles penetrated under the weight of 
the hammer alone. The next 20 ft is sandy clay without 
very great resistance, which the piles penetrated at the 
rate of about 6 in. to the blow. The tip of the piles then 
came to rest on a hard-packed layer of sand, into which 
we permitted a penetration of only 3 or 4 in, Although 
of the combination type, these piles lean decidedly 
toward the end-bearing side of the classification. 

This brings us to the salient point brought out by the 
test piles driven and pulled on the Lafitte Avenue 
Project. It is evident that the skin-friction type is in 
little if any danger of being broken or broomed. It ts 
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Fig. 3. Benp 4 Fr rrom 6'/,-IN. Trp Causep BREAK 


equally evident that, with the end-bearing type, the 
minute the tip has reached rock or hardpan, further 
driving will either broom or break it. However obvious 
this conclusion is, there are many engineers and archi- 
tects who consider that the combination-type pile is in 
no danger of brooming or breaking under hammer blows 
after it reaches the end-bearing stratum if it is still 
traveling, say, a half-inch to the blow of the 5,000-Ib 
ram. The tests here described show, however, that 
the danger under these conditions is very serious. In 
fact, great caution, judgment, and experience must be 
exercised to guard against it. The accompanying photo- 
graphs show what can happen to the tip of a timber 
pile while it is still traveling at the rate of half an inch 
to the blow. Figures 1 and 2 show that a timber pile 
may break several times under continued driving after 
the tip has reached a hard stratum. Also, pile weak- 
nesses such as a slight bend, knots, or small tips will 
cause damage (Figs. 3, 4, and 5). Evidence that a 
pile with a larger tip will take more punishment is pre- 
sented in Fig. 6. 

The danger to timber piles from overdriving is recog- 
nized by many experienced men in this type of work. 
As evidence of this fact the writer presents quotations 
irom several letters he received about a year ago at the 
time when he undertook the preparation of this paper. 

“As you undoubtedly know, piles break below the 
ground while being driven primarily because of the 
amount of driving done on them but also because of 
the character of the material in which they penetrate, the 
kind of wood in the piles, and so forth. If the ground is 
very soft, down to a hard stratum, the points will un- 
doubtedly break more easily than if they are driven into 
fairly consistent bearing material. 

“In general the answer is not to overdrive the piles 
and not to overload them. The fact that they may 
break in driving is one of the reasons why they cannot be 
counted on for high loads, and the difficulty usually 
arises from the valient efforts of the inspector to have 
the piles driven ‘just a little harder.’’’—J. W. Taussig, 
M. Am. Soc. C.E., Vice-President and Director, Ray- 
mond Concrete Pile Company. 

In the opinion of N. E. Lant, M. Am. Soc. C.E., Chief 
Bridge Engineer of the Louisiana Highway Commission, 
the important variables affecting the amount of punish- 
ment a timber pile will take are: 

“l. Species of timber, that is pine, cypress, gum, etc. 

2. Condition of the tip and butt of the pile. What I 
have in mind here is that piles which show a great num- 
ber of knots in the lower 10 or 12 ft next to the tip will 
fot stand as much driving as a clear pile; also if pine 
piles are used that have been cut from turpentined trees, 
the butts are likely to be unusually hard and brittle.” 
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It is also of much interest to note that in his letter Mr. 
Lant says that for the past six or eight years his depart- 
ment has been prohibiting the use of a 5,000-lb ram 
where there was any indication that hard driving would 
be encountered. The idea here is that nursing the pile 
down with a light hammer will not break it whereas the 
heavy blows of the 5,000-Ib ram dropping 3 ft will. 
The writer's experience leads him to concur with this 
view. 

Another interesting letter came from H. A. Christie, 
Project Manager of the Raymond Company, builder 
of the Ponchartrain Seawall, and the Watson Williams 
Bridge in New Orleans. 

“During the past 20 years I have had a number of 
arguments in regard to how much driving an ordinary 
Southern pine pile will stand and it is my opinion that 
you cannot safely drive an ordinary Southern pine pile 
having a 6-in. tip and a 12-in. butt to more than '/2 in. 
per blow with a 5,000-lb rath dropping 36 in.”’ 

Evidently there are many variables that affect the 
amount of punishment a timber pile can take and these 
variables are of an elusive nature, including knots, 
bends, density, degrees of greenness, nature of material 
driven into, and its stratification. Therefore it is 
difficult to give any numerical answer as to the point 
at which timber piles will broom or break. However, 
until a great deal more research has been performed on 
the subject it would seem wise to back Mr. Christie’s 
half-inch per blow and to adhere to it as an upper limit. 
It is further suggested that if the tip of the pile is in 
material containing sand, shell, or gravel, a minimum 
of this sort of driving be done to the pile. 

There are two further “don'ts” which should be 
pointed out as a result of tests here described: 

l. If a condition is 
encountered where the 
tip of the pile will be 
brought up on a hard 
stratum entirely overlain 
by soft material, don’t 
buy piles with 6-in. tips; 
buy them with 8 or 9-in. 
tips if it is at all pos- 
sible, and see to it that 
they are as free as pos- 
sible of knots and bends 
in the lower 12 ft. And 
don’tkeep pounding them 
after they have reached 
the hard stratum. 

2. If a condition is 
encountered where a hard 
stratum yielding, say, 
to */, in. per blow under 
a 5,000-lb ram, is over- 
lain and underlain with 
soft material, and it is 
desirable to penetrate 
the upper stratum and 
land on a still lower hard 
stratum of greater thick- 
ness, again don’t buy 
6-in. tip piles but en- 
deavor to secure larger 
piles as free as possible 
of knots and bends in 
the lower 12 ft. Even 
then don't use these Fic. 4. KNoTs NEAR ENp oF 
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driven through the upper hard stratum, through the un- 
derlying soft material, landed on the lower hard stratum, 
and then pulled to definitely demonstrate that this pene- 
tration can be effected without breaking the piles. Other- 
wise it may appear that 
the pile has landed on the 
lower stratum when in 
reality it is broken and 
the splintered point has 
come to rest on the upper 
stratum. If these test 
piles do show any question 
marks and jetting is un- 
desirable, it is best to for- 
get timber piles and resort 
to one of the concrete or 
steel types. 

Now in conclusion a 
general pile-driving prin- 
ciple should be restated: 
Don’t consider the spend- 
ing of increased money to 
increase pile strength or 
length as an increase in 
the building cost, but consider it simply as good 
insurance, 

It is just as bad to have a building cracked or damaged 
by settling as by a tornado. Almost invariably when the 
additional cost of taking the question mark out of a pile 
foundation is calculated it is found to be a very small per- 
centage of the total cost of the building. For instance, 
on the Lafitte Avenue Housing Project, when we ques- 
tioned the ability of the upper hard stratum to carry the 
load, we drove through it using piles with a tip 9 in. in 
diameter, and added 10 ft to their lengths so as to land 
them on the thicker and more solid lower stratum. This 
added $172 to the cost of a $60,000 building, which 
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amounted to one-quarter of 1%. This is very cheap 
insurance for 60 years, the estimated life of the building. 

The tests here described would seem to indicate con 
clusively that heavy driving is no solution to pile founda- 
tion problems. Especially i§ it necessary to avoid this 
practice in the case of timber piles that must pass 
through or come to rest upon, a solid stratum. When 
question marks arise, and underground is where most of 
them originate, it is necessary for the engineer to turn 
from purely technical to practical considerations and buy 
the extra insurance which longer and stronger piles wil! 
give. A bad roof can be fixed, but a bad foundation will 
““fix’’ the structure. 

The architects for the Lafitte Avenue Housing Project 
were Rosenthal, Kessels and Jones, and Swanson, Me- 
Graw and Hooper were the civil engineers. Alvin M 
Fromherz, M. Am. Soc. C.E., was consulting engineer 
and executive director for the Housing Authority of New 
Orleans, and the writer was resident engineer in charge 
at the site. John W. Mullen, who assisted in the prepa- 
ration of this paper, was the assistant resident engineer 
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Cleaning a Large-Size Pipe Line in Place 
By W. H. Mean, M. Am. Soc. C.E. 


Cuier ENcineer AND GENERAL SUPERINTENDENT, SALT FLat Water Company, 
Lutine, Tex. 


URING January 1930, the Salt Flat Water Com- 

pany was formed by the oil producers of the Salt 
Flat Field at Luling, Caldwell County, Texas, to dis- 
pose of the salt water produced along with the oil. The 
impounding method was chosen. Appropriate pipe 
lines and pumping stations were built and a ten-million- 
barrel impounding reservoir constructed. Bell-and- 
spigot type cast-iron pipe was used with square hemp 
and leadite jointing material; single-stage centrifugal 
pumps were provided, with iron bodies and bronze im- 
pellers and shaft sleeves. The designed capacity of the 
system was 96,000 bbl per day. 

The salt water from this field of Edwards limestone is 
high in carbonates and hydrogen sulfide gas. The cal- 
cium carbonate was deposited out on the inside of the 
pumps and pipe lines. This deposit protected the metal 


from the action of the hydrogen sulfide gas but finally 
so restricted the flow of the water that something 
had to be done. Temporary relief was had by acidizing 
the lines, but acid caused blowouts at the joints and 
was limited in its effectiveness. The largest acid treat- 
ment given at one time was 6,000 gal. The pumping re- 
quirements decreased to 50,000 bbl per day on account 
of abandoned wells and plug-back work, but finally the 
deposit in the pipe lines restricted their capacity to below 
this amount. 

Accordingly, a contract for cleaning out the lines was 
made. The first step in the work was to determine the 
extent and thickness of the deposit by drilling and tap- 
ping the lines and installing 1-in. corporation cocks while 
the lines were in service. The deposit thickness was 
measured with a welding rod through these cocks. 
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Pressure gages were applied at the cocks to get a line on 
the pressure losses in the line due to friction. Readings 
were corrected for static head. 

The preliminary work consisted of uncovering one 
joint of pipe in each section of the line, cutting out a 5- 
ft nipple, replacing it with a clean nipple, and closing the 
gaps with two bolted sleeves. These entrances were 
placed at the cross-drain ditches on the 10-in. and 12-in. 
lines, and at 800-ft intervals on the first mile of 20-in. 
pipe line out from our main pumping station. 

Cutting of the pipe was done by electricity, using a 
250-amp generator and */,,-in.-diameter rods on the 
positive pole. The two cuts were made and the nipple 
removed in 2'/, hours when the weather was clear. 
The accompanying photograph clearly shows the thick- 
ness of the deposit. The greatest restriction was at a 
point near the pump station, where the diameter re- 
maining open for the passage of water was only 8 in. in 
a 20-in. pipe. 

The principle of the cleaning machine is the milling 
away of the deposit by a tool in the end of a flexible rod 
rotated at about 800 rpm by a special machine. This 
machine is equipped with a whippet motor, chain con- 
nected to an outrigging shaft to which the flexible rods are 
attached. Advance into the line is made by pushing 
the whole machine ahead. One man does this. The 
rods are in 24-ft sections, and when the machine reaches 
the edge of the ditch, it is uncoupled from the rods in the 
pipe, backed up, and another section entered in the 
string. Two men perform the operation of connecting 
the rods. Figure 1 shows the machine and chain head 
tool. This tool is a round steel bar 18 in. long to which 
are attached 6 chains. (The length of the chains is 
determined by the diameter of the hole to be drilled.) 
On the end of each chain is a lug about the size of a 1- 
in. nut and covered with stellite or other hard metal. 
The tool is automatically centered by the centrifugal 
action of the twirling rod. The tool is run against a 
stream of water in the pipe line and as the lugs mill off 
the deposit, it is washed out to the entrance by the water, 
where it is shoveled out by hand. Our entrance ditch 
was kept clear of wash water and fine drillings by a 
3-in. rotary, gasoline-motor-driven pump, capable of 
handling 20,000 gal per hr. The raising and lowering of 
the nipple was done with a chain hoist. A standard pipe 
cutter was used to mark out the circle for cutting the 
clean nipples and to make a straight groove for finishing 
with cold chisel and hammer. This saved much time. 
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In doing this work, the sleeves at the entrance were 
removed in the morning and the nipple raised up out of 
the hole. The water was pumped from the line and 
work started after about 30 minutes. At the end of the 
day’s work, the nipple was put back and the line placed 
in service until work time the next morning. 

On the 10-in. and 12-in. lines, there was no trouble 
whatever, and a length of 2,000 ft per day was cleaned. 
On the 20-in. line we drilled successively with 10, 12, 
14, 16, and 20-in. tools. After getting to about the 16- 
in, size, we encountered caving in of the loosened layers 
of deposits in the pipe. If within reach, these slabs were 
pulled out by hand on a hook made of sucker rod. If 
out of reach, we milled them up with the tool and washed 
out the results. 

The total cost of cleaning was, for the 10-in. pipe, 
14.5 cents per ft; for the 12-in., 21.6 cents per ft; and 
for the 20-in., $1.06 cents per ft. 

In this line there is a 1,600-ft loop of asbestos-cement 
pipe, of 12-in. inside diameter, which was installed to get 
line capacity past a section of the 20-in. line in which the 
deposit had built up until a passage only 8 in. in diameter 
remained. This was before we discovered the cleaning 
tool here described. 

The asbestos-cement loop had been in use for four 
years and had a deposit of 1'/2 in. distributed uniformly 
around the inside. To make the entrance for cleaning, 
we removed one joint, supported it on wooden horses, 
and cleaned it with the same tools used on the rest of the 
line. Thus we had a good opportunity to observe the 
action of the tool. The 12-in. tool was apparently so 
accurately centered by centrifugal force that the lugs 
seemed to barely scratch the pipe walls after the deposit 
was removed, and did no damage at all to the material of 
the pipe. 
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There were three corporation cocks in this pipe, which 
had been installed to check up on the deposit and to ob- 
serve pressure losses. We found these cocks still firm 
in the pipe aftercleaning. We backed them out to observe 
the effect of the tool on the ends which protruded into the 
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inside of the pipe, but there was very little damage. ang 
the same cocks were replaced in the same tapped ho).s, 

The method described proved a very satisfactory one 
for cleaning out limestone deposits from a pipe lire jy 
place. 


Weighing Reactions of Rainbow Bridge, Niagara Falls 


By JONATHAN JONES, M. Am. Soc. C.E. 


Curer Enoineer, Fasricatep Steet Construction, BeTHLEneM Street Company, BetuLenem, Pa. 


HE new “Rainbow Bridge’ at Niagara Falls is a 

950-ft span, consisting of two hingeless ribs made up 
of box-plate girders, 12 ft deep. (Waddell and Hardesty 
and E. P. Lupfer Corporation were the engineers.) 
The erection scheme for this monumental structure re- 
quired that the half ribs be cantilevered from the two 
sides of the gorge, that the two last sections in each rib, 
adjacent to the crown, be fabricated somewhat short, 
and that prior to the closure the crown thrust and 
moment should be regulated by weighing, and the 
‘keystone’ piece to complete each rib then milled to 
such measurements as would make the thrust and mo- 
ment agree satisfactorily with those calculated for the 
loads then in place. 

In other words, by weighing the crown thrust at a 
certain distance above the center line of the rib, and 
simultaneously at the same distance below the center 
line, this statically indeterminate structure could be 
rendered determinate, and corrections could be made in 
the closing piece for the errors, if any, in the survey of 
span length, in the skewback angle, and in the fabrica- 
tion and erection of the ribs. Such a correction has not 
to the writer's knowledge been undertaken in the 
closing of hingeless arches previously constructed. 

The total anticipated thrusts for each rib were on the 
order of 800 tons above, and 600 tons below, each rib. 
These forces would vary considerably with the tem- 
perature, and also as the top or bottom opening at the 
crown might be deliberately increased or decreased 
from the normal “keystone” space. Therefore elabo- 
rate calculations had to be made, and tables prepared in 
advance, expressing these variations for prompt use at 
the time of weighing. 

The contractor, the Bethlehem Steel Company, felt 
an obligation to weigh these thrusts by the most ac- 
curate means that could be found, and used in the 
restricted spaces available. This company has hitherto 
obtained consistent results with hydraulic jacks equipped 
with Bourdon gages, but is aware that some engineers 
discount the accuracy of such equipment and have turned 
to the use of proving rings. In the present instance the 
large thrusts, the small space available, and the angular 
movements of the ribs, made proving rings impracticable. 

Having failed to find any better equipment available, 
Bethlehem decided tentatively to carefully condition 
eight of its 500-ton hydraulic jacks, and to purchase for, 
and calibrate with them, new gages with finely sub- 
divided 10-in. dials. An idea of the procedure may be 
gained from the accompanying sketches. Figure 1 (a) 
is an elevation showing the temporary jacking brackets 
bolted above and below the ribs. Figure 1 (0) is a sec- 
tion showing the eight jacks in position on the two ribs. 
Between the ribs is the space for shims to hold the loads 
when off the jacks. Each pair of jacks is shown equal- 
ized with a single pump and gage. 

About the time the new gages were delivered, and 
after one of them had been calibrated in connection with 


another laboratory test, an offer was made to develop 
a pressure cell, or capsule, with a stationary diaphragm 
and no moving parts, thus eliminating the controversja! 
issue of jack friction. The unit pressure on the fluid 
would be about 20,000 Ib per sq in. for the 500-ton 
capacity of a jack, and thus would hold the capsule 
down to such a diameter that it could be placed in line 
with, and receive the load from, its jack. It was pre. 
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Fic. 1. ARRANGEMENT OF JACKS AND CAPSULES AT CENTER OF 
RAINBOW BRIDGE 

(a) Elevation Showing Temporary Jacking Brackets Bolted Abov: 

and Below the Ribs, and (6) Section Showing Eight Jacks in Posi 
tion on the Two Ribs 


dicted that the behavior of these capsules would be 
without sensible error, and that such equipment would 
be limited in accuracy by nothing except the ability 
truly calibrate the gages against actual pounds. Eight 
of these capsules, with gages, were accordingly pur 
chased. 

The chain of calibration steps did not appear to the 
contractor to be subject to any large errors. The 400 
ton testing machine at the Fritz Laboratory, Lehigh 
University, had just been calibrated with proving mngs 
calibrated at the Bureau of Standards. Each capsule 
was calibrated, with its gage, in the testing machine and 
all were carefully packed and shipped by express from 
Bethlehem to Niagara Falls. While this calibration di4 
not reach to the full capacity of the 500-ton jacks, " 
did reach so nearly to the maximum expected load 0” 
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this particular job that almost no extrapolation was re- 
quired. 

| the calibration it was found that readings would re- 
pea! identically on ascending load, but poorly on de- 
ling load. It was accordingly decided to weigh, 
in the field, only on imecrease of thrust. Furthermore 
it was found that one of the eight did not repeat as 
identically, or on as straight a calibration line, as the 
other seven. Owing to the imminence of the field opera- 
tion, it was not possible to hunt for and correct the cause 
of this trouble. 

Because of the acquisition of this more refined equip- 
ment, the jacks were not recalibrated with their new 
gages. These jack gages were installed, however, and from 
Fig. | (0) it is seen that each of the two top and the two 
bottom thrusts could be read twice, once on a jack gage, 
and once on a pair of capsule gages. 

The field work was done between midnight and 6 a.m. 
of May 26-27. The starting temperature was 64 F and 
this persisted until shortly before the final readings, 
when it had fallen to 60 F. All work was completed 
before daybreak, and well before the coming of sunrise 
could create differences of temperature over the steel 
work 

Thrust readings were taken at four different settings 
of the keystone open space. In each case the loads were 
slacked off well below the required amounts; the pump- 
ing was started; and when steel scales showed the pre- 
determined openings at top and bottom, the loads 
were held constant, the measurements of openings 
checked, and all gages read. 

The capsule that had been troublesome at the time of 
calibration was in Position 8 (Fig. 1 (6)). In all four 
measurements it showed erratic loads according to its 
calibration curve, as compared with the other three 
bottom capsules. Therefore for the fourth measure- 
ment, the south rib was first read, capsule No. 4 was 
transferred from it to the position of No. 8, and the 
north rib was read. This gave a consistent set of loads. 

In Table I all the gage readings, reduced to tons, are 
given for the four sets of measurements; the jack gage 
readings are to be doubled, as one gage read a pair of 
identical jacks. 

Parenthetically, it will be noted that while the total 
measured thrust was always very nearly equal to, but 
also always greater than, the computed thrust, the 
line of thrust as measured was always well above its 
computed position (the top measured loads being greater, 
the bottom measured loads less, than the computed 
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ones). It is highly probable that this represents a small 
underestimate of the weights of the erection travelers 
and other erection equipment, which were near the 
crown at the time of measurement. If, for instance, 
enough additional temporary weights are assumed 
fairly near the crown, to account for the excess thrust 
as measured, they will also account for most of the up- 
ward displacement of the thrust line. The agreement 
between the computed and measured amount, and also 
position, of the crown thrust for the permanent steel is 
evidently closer than could have been anticipated in the 
building of a structure of such magnitude. 

The point, however, to which it is desired to direct 
particular attention in these notes, is the correspondence 
between the thrusts read on the capsules and those read 


TABLET. Tue Four Sets or GAGE READINGS, REDUCED TO Tons 


POSITION Gace First Set Seconp Ser Tutrp Ser Fourrns Ser 
(Capsute 5 423 429 402 426 
— + Capsule 6 424 434 407 432 
oP ' Jacks 425 422 407 430 

: Capsule 8 308 282 320 277* 

North om capsule 7 290 273 304 284 
Jacks 287 275 305 282 
(Capsule 4 403 428 407 435 
ee - Capsule 3 407 434 409 439 
bad ‘Jacks 403 430 412 438 
, (Capsule 2 309 275 308 271 
ee + Capsule 1 307 282 304 276 
313 277 307 272 
Capsules 1,657 1,725 1,625 1,732 
— } Jacks 1,656 1,704 1,638 1,736 
(Computed _1,570 1,603 1,526 1,627 
a (Capsules 1,214 1,112 1,236 1,108 
he + Jacks 1,200 1,104 1,224 1,108 
ttom (Computed 1,256 1,215 1.296 1.184 
Capsules 2,871 2,837 2,861 2,840 
Total 2,856 2,808 2.862 2,844 
thrusts (Computed 2,826 2.818 2,822 2.811 


* Capsule No. 4. 


on the jacks, which was virtually identical in the final 
stage, after eliminating the suspected No. 8 capsule. 

It is evident from this comparison, as shown in the 
final column of Table I, that the measurement of thrusts 
and reactions in large indeterminate structures can be 
carried out with well-conditioned hydraulic jacks and 
well-calibrated 10-in. dial gages, amply within the ac- 
curacy that may reasonably be desired——certainly with 
smaller errors than must necessarily occur in computing 
the dead loads and their theoretical reactions. 


Slide Rule for Designing Reinforced Concrete Slabs 


By W. N. Hazen, M. Am. Soc. CE. 
West Orance, N.J. 


HERE are two advantages in designing reinforced 

concrete slabs by the use of a slide rule prepared 
especially for the purpose: (1) an economical design 
can be chosen, and (2) time and labor can be saved. 

On the slide rule developed by the writer, and illus- 
trated in Fig. 1, the slide carrying scales D and E has 
very little friction between it and the slide carrying scale 
F. Slides carrying scales B, C, D, and E move as a unit. 
The “factor for continuity” is the denominator of the 
bending moment equations (K denotes kips). Scales B 
and ) are made longer than would usually be required. 
The extra heavy loads shown on scale B are convenient 
lor designing rectangular beams and for finding the 


approximate breaking load. In order to read all scales 
at one setting, it is sometimes necessary to use a stress 
in steel, scale D, ten times greater than desired and 
multiply the amount of reinforcement, as read, by ten. 

The method of using the slide rule for designing is as 
follows: First, set the maximum allowable unit stress 
in the steel opposite the appropriate ‘‘factor for con- 
tinuity."’ Second, place the total load per square foot 
opposite the span. Third, select the depth of slab on 
scale E and read the amount of steel per foot width of 
slab on scale F. The depth of slab must be such as will 
not overstress the concrete; that is, the percentage of 
reinforcement given in Table I must not be exceeded. 
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Fic 1. Stipe Rute ror REINFORCED CONCRETE SLABS 


The ordinates in the chart represent depth of slab to steel. 
From any assumed depth, scale E, drop a perpendicular 
to the ordinate in the chart of the same depth. If the 
intersection is below the percentage curve limit, such 
depth of slab can be used. 

It is often desirable to make the thickness of slabs the 
same throughout a floor although the spans and condi- 
tions of continuity may differ. When conditions are not 
too varied, this can be accomplished, for longer spans, 
by reducing the stress and using a higher percentage of 
steel. 

In order to limit the number of scales to six, the factor 
j has been assumed as 0.875. The table shows this as- 
sumed value to be on the side of safety for good concrete 
and the usual stresses. When the stress in the steel is 


reduced below that usually specified, more steel should be 
used, on account of the lowe? value of factor /. 


TaABLe I. PERCENTAGES OF REINFORCEMENT 


Ve te n j fe fe j 
10,000 750 12 0.8421 1.7763 16,000 600 15 0.8800 0 aT» 
12,000 750 12 0.8571 1.3393 16,000 650 15 0.8738 0.769) 
14,000 750 12 0.8695 1.0481 16,000 700 15 0.8679 0 Seer 
16,000 600 12 0.8965 0.5819 18,000 600 12 0.9048 0 478 
16,000 650 12 0.8907 0.6657 18,000 650 12 0.8992 0 5458 
16,000 700 12 0.8852 0.7531 18,000 700 12 0.8939 0.6123 
16,000 750 12 0.8800 0.8438 18,000 750 12 0.8888 0 #044 


The actual slide rule can be made of Bristol board and 
the divisions can be made much finer than in Fig. | 
The area of the steel can be read to two figures and esti- 
mated to a third. 


Our Readers Say— 


In Comment on Papers, Society Affairs, and Related Professional Interests 


Metric System Should Have 
Wider Study 


To tue Eprtror: May I ask whether or not an attempt has 
ever been made by the engineering profession to shift from our 
present system of units to the metric system? Have any definite 
studies in this direction ever been made? 

It seems to me that our present system is crude and clumsy 
while the metric system is logical and readily usable. It is possible 
that a shift of unit systems could be brought about by a planned 
program of ten years’ duration or longer. If, at regular intervals, 
a numerical example in, say, the ‘Engineers’ Notebook”’ depart- 
ment of Crvit ENGINEERING, were presented in the metric system 
civil engineers would have an opportunity to practice this system 
on problems in which they are particularly interested. This prac- 
tice, over a period of years, would enable us to learn to think or 
write in terms of two unit systems. No previous generation has 
apparently dared to undertake this supposedly difficult task. I 
believe that some generation must do so eventually, perhaps as the 
beginning step in the development of an international language. 
All generations of physicists have been forced to learn to think in 
two unit systems of length and weight. Hence it should not be im- 
possible for engineers to do the same. 

Such a program as herein suggested would require the approval 
and support of a great majority of the profession, especially among 
the younger members. I would like to see expressions of opinion 
from Juniors in the Society. A generation of young men under- 


taking such a program would have to be more interested in its 
benefits to humanity than in financial returns as there would be 
little financial profit to their generation. 
STANLEY U. Benscorer, Jun. Am. Soc. CE 
Assistant Engineer, 
U.S. Engineer Office 
Vicksburg, Miss. 


Computing Unsymmetrical 


Cable Spans 


To THe Epitror: In the August issue C. M. Goodrich presentec 
an interesting article on computing ‘‘Unsymmetrical Cable Spans 
The formulas presented in this paper were derived from the pa- 
rabola. In order to test the accuracy of these formulas a check was 
made, assuming that the cable conforms to a catenary. No dis 
cussion is included as to the relative merits of either method since 
the choice would vary with individual preference. 


Let Y equal the mean ordinate for any portion of a catenary 


T = w¥ = 4,000 Ib, Lo = 600 ft, h = 15 ft, tana =", 
From the properties of a free cable we can derive 
2 coshu — 2 
— tan*a = — - 
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where « = Le On rearranging this equation, we have 
a 


2 2) 
in which higher powers of uw have been discarded. Solving Eq. 3, 
; 0.1501877 and a = 3,995.00 ft, a being the parameter of the 
catenary and governing its shape. 

The sag at midspan, 


Le 
Se = tanh (4) 


agrees with Mr. Goodrich’s Sp = 11.25. The accuracy of Eq. 3 
may be easily tested by including more terms of the series. 
Thus 


= 1 + tan*a and = 0.1501878.. .(5) 
The useful limits of Eq. 3 have not been determined. However, 
it may be extended to any degree of refinement desired, by adding 
more terms in the bracket. 
[he catenary relations will be found particularly useful when 
dealing with the arc lengths of free cables. Thus we can write. 
a 


lo 


in which Jp is the catenary arc length for span Lo under the given 
conditions of the problem. Then 

= Vig? — kh? = 600.564 ft..............(7) 
This is the are length of a symmetrical catenary about the Y — Y 


axis having the span Ly and parameter a. 


24H? 
600.564 which agrees with Eq.7. Also Eq. 4 may be approximated 


The work may be short cut within limits by / = Le + 


by So = = 11.28 ft. 


ALLEN H. BrownrIeE.p, Assoc. M. Am. Soc. C.E. 
Sacramento, Calif. 


Engineers and Engineering in 
Ancient Times 


Dear Str: In an excellent article on “Specifications and Plans 
of Ancient Times,” in the July issue, Prof. Richard S. Kirby pointed 
out a regrettable omission of the names of designers of notable 
structures of ancient times. As a matter of fact, far from being 
suppressed in the official records of Egypt, at least, the names of 
the eminent engineers and architects of that kingdom have been 
commemorated to a far greater extent than those of other civil 
servants 

Beginning with Imhotep, chief architect and builder of the step- 
pyramid of Sahkara (circa 3000 B.c.) during the reign of Zoser of 
the Third Dynasty of the Old Kingdom, twenty-four royal archi- 
tects have been listed by Brugsch Bey. Of outstanding ability 
were Ineni, in charge of all the works at Karnak; Senmut, chief 
constructor, with his brother Senmen, of the famous temple near 
Del-el-Bahri; Puamra, obelisk engineer; Amenhotep, successor 
‘o Puamra and famed as obelisk designer and hydraulic engineer; 
and others in a list that extends chronologically to the Middle 
Kingdom. 

Let me add a word in defense of Ineni. Too much emphasis, it 
seems, has been placed on a few unfortunate boastful remarks ut- 
tered in the afterglow of a sumptuous royal banquet and mis- 
quoted, no doubt, in a local tabloid. Rather let him be remem- 
bered for his outstanding creative genius and versatility. ‘With 
utmost secrecy,”’ he states in his memoirs (circa 1500 B.c.), “‘fol- 
lowed experiments with materials and plasters, always on the look- 
out for the best materials; clay fields were made in order to plaster 
tombs and these experiments I made for the benefit of those to fol- 
low,” 

Epwarp D. Krnoman, Assoc. M. Am. Soc. C.E. 
Boston, Mass. 
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Reservoirs for Flood Control 


To tHe Eprror: In connection with the writer's article on 
‘“Multiple-Purpose Reservoir Operation,’ which appeared in the 
May and June issues of Crvi. ENGINEERING, attention has recently 
been called to the fact that the Lake of the Woods Reservoir, lo- 
cated near the boundary between Minnesota and Canada, was per- 
haps one of the first large multiple-purpose reservoirs to be planned 
and, after some delay, constructed. In support of this, reference 
was made to a discussion by Adolph F. Meyer, M. Am. Soc. C.E., 
on ‘‘Reservoirs for Flood Control” (published in the TRANSACTIONS 
of the Society for 1918, pages 1498 to 1501), which I have since 
read with much interest. 

A diagram (Fig. 8) in this discussion shows the manner in which 
the available storage space in the Lake of the Woods Reservoir 
“‘was subdivided in order to secure the greatest aggregate advan- 
tage to all interests.’’ In other words, Mr. Meyer indicated the 
allocation of storage space to the several uses. 

Inasmuch as the development of large multiple-purpose reser- 
voirs has come largely during the last ten or fifteen years or even 
less, the writer is glad to call attention to Mr. Meyer's work along 
this line of about a quarter of a century ago. 

NICHOLLS W. Bowpen, M. Am. Soc. C.E 
Principal Hydraulic Engineer, 
Tennessee Valley Authority 
Knoxville, Tenn. 


Need for Microfilm Technique in 
Reproducing Technical Articles 


To THE Epitror: The letter by Stanley U. Benscoter regarding 
the use of microfilm technique in the reproduction of technical 
articles, which appears on page 672 of Crvit ENGINEERING for 
November, strikes a sympathetic chord in my personal expe- 
rience. I feel that, in this letter, Mr. Benscoter has made a 
point which could well be followed up by the publications of the 
Society and other technical journals of interest to engineers 

Being engaged in research work pertaining to the engineering 
phases of agricultural hydrology, I find it desirable and necessary 
to read a large number of technical publications and, in many cases, 
to keep the articles or briefs of the articles for quick personal refer- 
ence. To build up such a large personal library and transport it 
from one location to another, I find practically beyond my re- 
sources; and I imagine most technical workers are confronted with 
the same problem. However, if the desired articles were available 
on microfilm, the cost of building up such a library and transporting 
it would be reduced to a nominal cost well within the reach of most 
individuals. I strongly urge that full consideration and support 
be given the suggestion made by Mr. Benscoter. 


H. S. Assoc. M. Am. Soc. C.E. 
Moscow, Idaho 


The Literature of Soil Mechanics 


To THe Eprror: It was almost inevitable that such a paper as 
“The Study of Earths—an American Tradition,’’ in the August 
issue of Crvt. ENGINEERING, would be written. It is well that it 
has been written by a young man. The author should be con- 
gratulated on his discrimination in restricting the evidence to 
American literature, for his clear presentation of that evidence, and 
for resisting the obvious temptation to elaborate deductions 

To me the important thing here is not that these things have 
been said before, but that they have been said in America. It is 
not a matter of antiquarian interest but of practical importance 
Here is the background, and here the language of that great num- 
ber of practical builders who have constructed and continue to con- 
struct our foundations. In general they are not a garrulous lot, 
but what they have to say is very important. Anyone who knows 
the breed knows that they will choose to use the simple language of 
field men. To ask them to abandon that language is worse than 
impertinent; it is unwise 

I hope that Mr. Baron will publish more of the material that he 
has collected. 

Harpy Cross, M. Am. Soc. C.E. 
Professor of Civil Engineering 


New Haven, Conn. Yale University 
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SOCIETY AFFAIRS 


f 
Oficial and Semi-Official 
. . . 
Plans for Eighty-Ninth Annual Meeting | 
n 
A Varied Program of Technical and Social Events Scheduled for January 21-24, in New York City . 
A PROGRAM pitched both at current defense construction and at Those elected for this honor are Ralph Budd of Chicago, Ill, wi n 
immediate planning for construction in the post-war period, and liam Kelly of Buffalo, N.Y., Henry E. Riggs of Ann Arbor, Mich n 
replete with both technical and social interest, isin the making for J. L. Savage of Denver, Colo., and Henry M. Waite of Wash. G 
the Eighty-Ninth Annual Meeting of the Society to be held in New ington, D.C. p 
York. The meeting begins on Wednesday, January 21, 1942, and At the business session, the tellers will report on the canyas« 
continues through the rest of the week. The Engineering Societies of the ballot for the newly elected officers, and a proposed amend 
Building will be the piace for the general business meeting, the ment to the Constitution will be discussed. After the formalities of 
members’ luncheon on Wednesday, and the technical sessions inducting the new President into office and introducing the new 
which will follow on Wednesday afternoon and all day Thursday. members of the Board of Direction to the membership, the meeting 
rhe nearby Biltmore Hotel is designated as the Convention will recess for a luncheon to be served in the Engineering Societies 
Hotel Headquarters. The dinner-dance will be held in the magnifi- Building. You will meet your friends and renew old acquaintances 
cent Grand Ball Room of the Waldorf-Astoria Hotel on Wednes- at this luncheon. 
day evening, January 21, 1942. The Smoker has been scheduled . 
for Thursday evening, January 22, 1942, at 8:00 o’clock, at Man- TECHNICAL PROGRAM 
hattan Center, with a program of light refreshments and entertain- On Wednesday afternoon the Meeting will break up into separat: F 
ment, similar to that of last year ; : Technical Division sessions. A condensed schedule follows: i¢ 
On Thursday afternoon the ladies are to be entertained with a : 
The Metropolitan Conference of Student Chapters has planned . = ‘ 
an program for a Student Chapter Wed- Sessions of Technical Divisions: 
nesday afternoon, in the Engineering Societies Building. All Construction —‘‘Construction of National Defense Projects” ” 
Student Chapters are invited to send delegates. Sanitary Engineering— Reports of Division Committees . 
For members, the Meeting opens with a general business meeting Waterways—Papers on ‘East River Improvement, New York - 
on Wednesday morning. This will include a report on the So- and on “Beach Protection” 
ciety’s activities for the year; the solemn and impressive ceremony The Society's Committee on Preparedness for Post-War Condi : 
of awarding Society prizes and conferring Honorary Membership; tions is sponsoring an open session to discuss the preparation of 
and the induction of the newly elected officers into their respective engineering plans now for worthwhile public works to be built after 
offices the present emergency is over. 
It is expected that the recipients of the Norman Medal, the J. 
James R. Croes Medal, the Thomas Fitch Rowland Prize, the James Thursday Morning and Afternoon 
Laurie Prize, the Arthur M. W ellington Prize, the Collingwood Sessions of Technical Divisions: 
Prize for Juniors, the Construction Engineering Prize, the Karl 
Hilgard Hydraulic Prize, the Rudolph Hering Medal, and the City Planning—‘‘The Effect of Defense Project Locations on 
Daniel W. Mead Prize to a Junior and Student Chapter member Official City Plans” 
of the Society, will be present to receive their awards in person. Engineering Economics——‘‘Cost Allocation for Multiple-Purpose 
The prize winners have already been selected and their names, Water Projects” 
together with the papers for which the prizes were awarded, ap- Highway—‘‘Influence of Parkways on Highway Traffic” and 
peared in the November issue of Crvit ENGINEERING. An impres- “One Year's Operation of the Pennsylvania Turnpike”’ 
sive group of prizes, consisting of checks, gold medals, and certi- Hydraulics—Symposium on “Hydrology in Relation to Floods” 
ficates, will be presented at the ceremony Sanitary Engineering (2 sessions)—-Papers on ‘‘Rapid Sand 
Honorary Membership in the Society is to be conferred on five Filters,” “Sludge Handling,”’ ‘Illinois Waterway Litigation,’ 
distinguished civil engineers who are all members of the Society. “The Delaware River Water Supply,”’ and “Sanitation Facil 
ties for Military Posts” 
Soil Mechanics and Foundations (al! day 
—— eae —Symposium on ‘‘The Present Status of 
the Art of Obtaining Samples, Par- 
ticularly Undisturbed Samples, for Soil dN 
Testing” 
Structural—Papers on “Civilian Bomb 
Proof Construction with Observations lise 
from Britain”’ 
Surveying and Mapping—An open meet- 
ing of the Division’s Executive Com- “7 
mittee 
ver 
EXCURSION—INSPECTION TRIPS has 
REUNION DINNERS Loc 
Friday morning is being reserved for the Me 
showing of an interesting and dramatic group ties 
of motion pictures on current construction Pre 
works in the United States. The Excursion of 
Committee has arranged for a boat imspec- an 
tion to points of engineering interest in New Pall 
York Harbor with a box.luncheon served 07 Kan 
board the boat. The boat will leave at 11:30 ‘we 
a.m, immediately following the close of the tims 


Arr View or EASTERN END OF BERMUDA 


Friday morning session. 


Site of New Army Air Base to Be Visited on Route of Society Tour 
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n or more groups of engineering college alumni have planned 
for reunions at the time of the Meeting of the Society. Many of 
the: 1 will be dinner meetings on the night of, and prior to, the start 
of the Smoker 

(1 Saturday morning, the Sanitary Engineering Division, in co- 
operation with the New York State Sewage Works Association, 
will have an inspection trip to sanitary works in the vicinity of 
Ma: hattan Island. A number of other short inspection trips to 
nearby engineering works have been arranged for Saturday morn- 
ing 

A: 1:00 o'clock on Saturday, the S.S. Acadia will sail for Ber- 
muda. Arrangements are being made to accommodate interested 
members of the Society and their ladies on this ship. As a special 
courtesy, Army and Navy officials have indicated a willingness to 
permit members of the Society to inspect the construction work at 


the naval and military bases on the island of Bermuda. For reser- 
vations and other matters pertaining to this inspection trip, in- 
quiries should be directed to the Secretary. 


MAKE RESERVATIONS EARLY 


A summary of the program of the Meeting and a registration card 
will be mailed to the membership to enable members to order tickets 
for trips and social events in advance. This fine program for the 
Annual Meeting has been geared to current engineering interest 
and events. The meeting offers an opportunity to combine busi 
ness, professional advancement, and personal pleasure in a trip to 
New York in January 

Final details of the program will appear in the January issue of 
Crvit ENGINEERING. Make plans now to attend the Eighty-Ninth 
Annual Meeting of the Society. 


Professional Records of Nominees 
Brief Biographical Sketches of Candidates for Society Offices 


Ernest B. Black 


Ernest B. BLack was born in Mt. Sterling, IIl., in 1882, and 
educated at the University of Kansas, receiving the B.S. degree in 
1906. Later (1924) he was granted the degree of C.E. From 1905 
to 1906 he was assistant masonry inspector for the Santa Fe Rail- 
road, and from 1906 to 1909 assistant engineer for the Riggs and 
Sherman Company, engaged on the design and construction of 
water, sewer, and paving projects in Indiana, Ohio, and Michigan. 

Since 1909 Mr. Black has been in private practice in Kansas 
City, Mo.—first with the J. S. Worley Company and later with the 
successor firms of Worley and Black and (since 1915) Black and 
Veatch. These firms have specialized in water supply, water and 
sewerage treatment, power 
projects, and valuations, and 
have served on numerous 
projects throughout the West 
and the Southwest From 
1916 to 1919 he was also a 
partner in the firm, Thomp- 
son and Black, of New York, 
Detroit, and Kansas City, 
concerned with engineering 
features of the financial in- 
vestigations of that firm. 

During the World War 
Mr. Black served, first, as 
construction engineer on the 
construction of Camp Pike, 
Arkansas. Later (December 
1917) he was commissioned 
a captain in the Signal 
Corps, serving first as chief 
engineer for the War Credits 

Nominee for President of the Board and, then, as engineer 

Society for Section B of the Con- 

struction Division. He was 

discharged in December 1918 with the rank of major, Air Service, 

Aircraft Production. In the present emergency his services in- 

lude the design and construction of the Armored Division Camp, 
Camp Chaffee, near Fort Smith, Arkansas. 

Elected an Associate Member of the Society in 1910 and Mem- 
ber in 1917, Mr. Black served as Director from 1932 to 1934. He 
has been a member and chairman of the Society’s Committee on 
Local Sections and of the new Executive Committee of the Engi- 
neering Economics Division; a member of the Committee on 
Membership Qualifications, the Committee on Professional Activi- 
ues, the Joint Committee on Depreciation, and the Committee on 
Preparedness for Post War Conditions; and is now a member 
of the Committee on Technical Procedure. He also served 
on the 1932 Annual Convention Committee and the 1933 
Fall Meeting Committee. Long active in the affairs of the 
Kansas City Section, Mr. Black was president in 1928, and has 
Xen on the Local Membership Committee of the Section con- 
tinuously since 1925. 


Ernest B. BLACK 


His other professional affiliations include the American Institute 
of Consulting Engineers, the New England Water Works Associa- 
tion, the American Water Works Association, and the Engineers’ 
Club of Kansas City, of which he is a former president. He has 
just completed a year as president of the Missouri Society of Pro- 
fessional Engineers, which was active in securing the law requiring 
the registration of Missouri engineers. He is completing his second 
year as president of the Kansas City Area, Boy Scouts of America, 
while numerous other civic and community activities also claim a 
great deal of his time. 


CHARLES MILTON SPOFFORD 


CHARLES MILTON SPOFFORD was born at Georgetown, Mass., on 
September 28, 1871. He received his S.B. degree from Massachu- 
setts Institute of Technology in 1893, and was a postgraduate 
student in civil engineering in 1893 and 1894. In 1895 and 1896 
and during the summer of 1897, 1898, and 1899, he was a draftsman 
for the Phoenix Bridge Company at Phoenixville, Pa. 

From 1896 to 1905 he was at the Massachusetts Institute of 
Technology, successively as assistant, instructor, and assistant 
professor of civil engineering. From 1905 to 1909 he was professor 
of civil engineering at the Polytechnic Institute of Brooklyn(N.Y.), 
returning to his alma mater in the latter year as Hayward Professor 
of Civil Engineering, in which position he remained until 1940. He 
was head of the department during most of this period and chair- 
man of the faculty for two years. Since 1940 he has been Hayward 
Professor of Civil Engineering Emeritus, and he has been a member 
of the consulting firm of Fay, Spofford and Thorndike, of Boston, 
Mass., since its organization in 1914. 

Professor Spofford has been identified with numerous important 
engineering projects. He has served as expert engineer on the in- 
vestigation of strength of Blackwell’s Island Bridge; as a member 
of the Boston Terminal Commission, and of the Advisory Com- 
mittee on Charles River 
Bridges for the Metropolitan 
District Commission of Mas- 
sachusetts; as advisory engi- 
neer for the Boston Branch 
of the Reconstruction Fi- 
nance Corporation; and as 
consulting bridge engineer 
for the Tennessee Valley 
Authority (1934 to 1935). 

The engineering practice 
of his firm has included the 
Boston Army Supply Base 
(a $25,000,000 war project); 
the Lake Champlain Bridge 
and Rouses Point Bridge 
between the states of New 
York and Vermont; the 
Sagamore Bridge and the 
Bourne High Level Bridge, 
across Cape Cod Canal, at 


CHARLES M. Sporrorp 
Bourne, Mass. (the latter Nominee for Vice-President, Zone I 


i 

| 

| 


receiving the award of the American Institute of Steel Construc- 
tion for the most beautiful steel bridge in its class built in the 
United States in 1934); port developments in the United States and 
New Zealand; and the design of shipways for the Bethlehem 
Shipbuilding Corporation at Fore River, Mass. At present his 
firm is the engineering member of Architect-Engineers for New- 
foundland Army Bases, and a member of Dry Dock Engineers 
engaged in designing eight dry docks and numerous other struc- 
tures for the U.S. Navy 

Professor Spofford joined the Society as an Associate Member 
in 1902, becoming a Member in 1905. He served as Director from 
1925 to 1927 and received the second Phebe Hobson Fowler Award 
in 1930. He has been chairman of the Waterways Division and of 
the Alfred Noble Prize Committee, and at present is chairman of 
the Society’s Committee on the Tacoma Bridge Failure. Since 
1940 he has also been a member of the Herbert Hoover Medal 
Award Committee. 

His other technical affiliations include membership in the In- 
stitution of Civil Engineers, the International Association for 
Bridge and Structural Engineering, the American Society for Test- 
ing Materials, the American Railway Engineering Association, and 
the Boston Society of Civil Engineers, of which he is a past presi- 
dent. He is author of Notes Upon the Theory of Structures (1907), 
The Theory of Structures (1911), and Theory of Continuous Struc- 
tures and Arches (1937). 


Tuomas E, STANTON 


Tuomas E. STaNnTON was born in Los Angeles, Calif., on May 31, 
1881, and graduated from the University of California in 1904 with 
the degree of B.S 

His professional career has consisted of 7 years with the City 
Engineering Department of Los Angeles and 29 years with the 
California State Division of Highways—the past 13 years as chief 
of the Materials and Research Department. 

He was elected an Associate Member of the Society in 1919, a 
Member in 1920, and a Charter Member of the Sacramento Sec- 
tion in 1921. He served as president of the Sacramento Section in 
1930 and ex-officio chairman of the Spring Meeting of the Society 
held there that year. In 1934 he was appointed by President 
Eddy to the newly formed Aims and Activities Committee, out of 
which grew the present Committee on Professional Objectives. He 
served as a Director of the Society from 1937 to 1939 and is a mem- 
ber of the Committee on Salaries. 

In addition to his Society and Local Section affiliations, Mr. 
Stanton is a member of a number of other national technical asso- 
ciations and societies. These include the American Society for 
Testing Materials, the American Association of State Highway 
Officials, the American Concrete Institute, the Association of 
Asphalt Paving Technologists, the American Road Builders Asso- 
ciation, and the Highway Research Board. He is contact member 
from California on the Highway Research Board, vice-president of 
the Association of Asphalt Paving Technologists, and a member 
of the Committee on the Long-Time Study of Cement Performance 
in Concrete sponsored by the Portland Cement Association. Mr. 
Stanton has served on various committees of all the organizations 
listed and has contributed technical papers to the Proceedings of 
these societies and to the 
technical press. One of his 
papers—published in the 
1938 Proceedings of the Amer- 
ican Concrete Institute—was 
awarded the Wasson medal 
for noteworthy research re- 
ported that year. In addi- 
tion to his technical in- 
terests, Mr. Stanton has been 
active in civic affairs. He 
had an active part in the es- 
tablishment of a retirement 
system for state employees 
and is president of the Board 
of Administration of the 
State Employees Retirement 
System. He was one of the 
founders and the first state 
president of the California 
State Employees Association 


Tuomas E. STANTON 
Nominee forVice-President, Zone IV and served as chairman of 
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Vou. 1, No. 


the committee which drafted and successfully campaigned {or a 
state constitutional amendment relating to Civil Service in \ 934 


VAN BouGHTON 


Van Tuyt BouGnTon was born in Troy, N.Y., on September 9 
1888, and graduated from Lafayette College with the degree of 
civil engineer in 1911. The summer and early fall of 1910 wer 
spent as a rodman on the Canadian Pacific Railway and, upop 
graduation the following June, he returned to the Canadian Pacif, 
to become an instrument- 
man in the division office at 
Sudbury, Ontario. In No- 
vember 1912 he was appointed 
division engineer at Chap- 
leau, Ontario, where he re- 
mained until 1916 when he 
returned to Sudbury to be- 
come division engineer 

When the United States 
declared war in April 1917, 
Mr. Boughton resigned and 
came to New York to enlist 
in the 11th Engineers (Rail- 
way), U.S. Army, becoming 
successively supply _ ser- 
geant, master engineer, first 
lieutenant, and captain, re- 
turning from France in the 
spring of 1919 as adjutant of 
the regiment. 

Upon his discharge from 
military service Mr. Bough- 
ton went back to the Canadian Pacific Railway to become assist 
ant superintendent (and temporarily acting superintendent) of th: 
Chapleau Division. This position he resigned in January 1921 
return to New York to get back into engineering work. There bx 
joined the engineering staff of the New York Water Power In 
vestigation, then engaged in making studies for further expansion 
of the state’s water-power resources. From that work he went to 
the Sherman Island Dam above Glens Falls, N.Y., as a masonry 
inspector for the Parklap Construction Company, later becoming 
an extra gang foreman. 

In March 1923 Mr. Boughton joined the editorial staff of Eng: 
neering News-Record as an assistant editor, specializing in railroad 
and hydroelectric subjects. He was appointed managing editor in 
1928 and associate editor in 1941. 

He joined the American Society of Civil Engineers in 1923, served 
as a member of the Society’s Committee on Public Education from 
1934 to 1938, and as chairman of its Special Committee on Unioniza 
tion in 1937 and 1938. He has also served the Metropolitan Se 
tion as secretary, director, vice-president, and president. 

His other affiliations include membership in the American Rail 
way Engineering Association, the New York State Society o! 
Professional Engineers, and the National Society of Professional 
Engineers. He is vice-chairman of the board of the Plainfield 
Public Library and author of the History of the 11th Engineer: 


Georce W. BuRPEE 


VAN BouGHTON 
Nominee for Director, District | 


Georce W. Burpee was born in Sheffield, New Brunswick, 
Canada, on November 9, 1883. He became a resident of the 
United States at the age of eight, and subsequently a citizen by 
naturalization. He graduated from Bowdoin College in 1904 with 
the degree of A.B. and from the Massachusetts Institute of Tech 
nology in 1906 with the degree of S.B. (civil engineer). In 193! 
Bowdoin granted him the honorary degree of Sc. D. 

Upon graduation from Massachusetts Institute of Technology 
he entered the employ of the Louisville and Nashville Railroad as 
a draftsman in the office of the chief engineer at Louisville, Ky 
In 1907 he became connected with Westinghouse, Church, Ker 
and Company, of New York—first, as field engineer and later 4 
assistant superintendent on various projects until 1911 when, for 
a period of seven months, he was resident engineer for the Canadian 
Northern Ontario Railway on a section of its Toronto-Ottawa line 

In 1912 Mr. Burpee resumed his employment with Westing- 
house, Church, Kerr and Company, serving as engineer in charg* 
of various railroad and industrial projects. From 1917 to 1919, be 
was the resident representative of his company on the construc 
tion of U.S. Nitrate Plant No. 2 at Muscle Shoals, Ala. In the 
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latter year he was made 
managing engineer, and when 
Westinghouse, Church, Kerr 
and Company merged with 
Dwight P. Robinson in 1920, 
he continued in the same 
capacity with the latter com- 
pany. 

In August 1921 Mr. Burpee 
became associated with the 
consulting firm of Coverdale 
and Colpitts, was made a 
partner in 1924, and has since 
continued in that connection. 
His firm has been active in 
the field of engineering in- 
vestigations especially in 
connection with financial 
and management problems 
and transportation agencies. 
Among the continuing ac- 
tivities carried on by Mr. 
Burpee as a partner in his firm were engineer for the Manhattan 
Railway, New York, from 1921 until the sale of the railway prop- 
erty to the city in 1940, and consulting engineer to the Gulf States 
Steel Company (Birmingham, Ala.) from 1927 to 1937. He has 
served many corporations and government bodies as an expert on 
valuation matters, and as an adviser as to prospective earnings of 
toll facilities. 

He was elected a Junior in the Society in 1907, Associate Mem- 
ber in 1911, and a Member in 1917. At present he is one of the 
Society’s representatives on the Engineers’ Council for Professional 
Development. Mr. Burpee has also been active in the Metropolitan 
Section, which he has served as president. 

He is a member of the American Institute of Consulting Engi- 
neers (of which he is a former president), of the New York State 
Society of Professional Engineers, of the Engineering Institute of 
Canada, and an associate of the American Railway Engineering 
Association. He is also a member of Phi Beta Kappa. Mr. 
Burpee has also been active in civic affairs in the village of Bronx- 
ville, N.Y., where he resides, having served in various public 
service capacities. 


Georce W. BuRPEE 
Nominee for Director, District 1 


Scott B. Litty 


Scorr B. LiLLy was born in Poweshiek County, Iowa, on May 
27, 1885. He was graduated from Michigan State College with a 
B.S. degree in 1907, and from Cornell University with a C.E. de- 
gree in 1909. He took advanced work in the graduate school of 
Cornell in 1909 and 1910. 

He was an instructor at Cornell from 1907 to 1910, going in the 
latter year to Swarthmore College as assistant professor of civil 
engineering. He remained at Swarthmore until the entry of the 
United States into the World War, during which he was with the 
Merchant Shipbuilding Corporation in the capacity of assistant 
plant engineer. He then, for a time, maintained a consulting 
practice in Philadelphia. From 1919 to 1921 Professor Lilly was 
with J. N. Kinney, contract- 
ing engineer, in New York 
City; from 1922 to 1923 with 
the Ohio Locomotive Crane 
Company; from 1924 to 1926 
with the Florida Rock Prod- 
ucts Company, Tampa, Fla., 
as resident engineer in charge 
of construction; and from 
1926 to 1928 with P. T. King 
as sales engineer. In 1929 he 
returned to Swarthmore Col- 
lege as professor of civil engi- 
neering, and since 1936 has 
acted as chairman of the 
Division of Engineering at 
that college. 

He is co-author of Analy- 
tical Mechanics (Miller and 
Lilly, 1914, revised 1935) and 
Scorr B. Litty of “Effective Moment of 
Nominee for Director, District 4 Inertia of a Plate Girder” 
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(Lilly and Carpenter, Transactions of the Society, Vol. 1085, 
page 1462) and author of other articles. 

Professor Lilly became a Member of the Society in 1931. For 
several years he has been active in the Philadelphia Section, acting 
as chairman of the Student Chapter Committee from 1932 to 1939; 
director from 1934 to 1936; vice-president from 1937 to 1939; and 
president in 1939 and 1940. He was a member of the Society's 
Administrative Committee on Juniors from 1938 to 1940, and 
served as chairman in the latter year. He is a member of the 
American Concrete Institute, the Society for the Promotion of 
Engineering Education, Sigma Xi, Tau Beta Pi, and Sigma Tau. 


A. M. RAwN 


A. M. RAwN was born in Dayton, Ohio, on November 2, 1888, 
and educated in the public schools of Toledo, Ohio. From 1905 to 
1909 he was employed by the Illinois Central Railway Company 
in subprofessional engineering positions dealing with railroad con- 
struction and maintenance in Illinois, Tennessee, and Louisiana. 
In 1910 he moved to the State of Washington and found employ- 
ment in the engineering department of the U.S. Reclamation Serv- 
ice (now the U.S. Bureau of Reclamation) on the Yakima Irri- 
gation Project, serving in subprofessional and professional capaci- 
ties there and on the Boise Project, Idaho; the Salt River Project, 
Arizona; and the King Hill Project, Idaho, until the outbreak of 
the World War. During the war he served as an enlisted man in 
the 219th Engineers, a California Regiment, and as a first lieu- 
tenant in the 605th Engineers, A.E.F. 

At the close of the war Mr. Rawn returned to complete the con- 
struction of the King Hill Project, serving in the capacity of proj- 
ect manager. Following completion of this work, he was assigned 
to the study of the Columbia 
Basin Project in Washington, 
with headquarters in Spo- 
kane. After preparing the 
designs and estimates for the 
proposed distribution system 
for both the gravity and 
pump projects, he resigned 
from the Service and moved 
to Los Angeles, Calif. There 
he accepted the position of 
assistant chief engineer of the 
Los Angeles County Sanita- 
tion Districts, and he has 
served in the latter capac- 
ity and as chief engineer 
and general manager of the 
Los Angeles County Sanita- 
tion Districts since 1924. Mr. 
Rawn is, also, an associate 
editor of Water Works and 
Sewerage and of Western City. 

His professional affiliations 
include membership in the Society of American Military Engineers, 
the California Sewage Works Association (of which he is former 
president), the American Water Works Association, and the 
Arizona Sewage and Water Works Association. At present he 
is Western delegate-at-large to the Executive Committee of the 
Federation of Sewage Works Associations and, also, president of 
the Los Angeles Engineering Council of Founder Societies. 

Elected an Associate Member of the Society in 1922 and a 
Member in 1924, he has served as chairman of the Joint Sanitary 
and Irrigation Division Committee on Salvage of Sewage; and as 
member of the Executive Committee of the Sanitary Engineering 
Division, and of the Professional Objectives Committee. He was 
president of the Los Angeles Section in 1938. 


A. M. Rawn 
Nominee for Director, District 11 


WituiaM D. DicKINSON 


Witiiam D. Dickinson was born in Arkansas City, Ark., on 
November 20, 1881. His education consisted of four years spent 
in the engineering school of the University of Arkansas, followed 
by two years in Arkansas Law School, from which he received the 
degree of LL.B. He is a licensed attorney. 

His early engineering experience was obtained as levelman, 
traversman, and topographer for the U.S. Geological Survey. In 
the latter part of 1905 he entered railroad work as an instrument- 
man on construction of the St. Louis, Memphis and Southeastern 
branch of the Frisco Railroad. After a period of about one year, 
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he was employed by the 
Missouri North Arkansas 
Railroad, on which for a pe- 
riod of three years he was, 
successively, topographer, lo- 
cating engineer, resident en- 
gineer on construction, and 
bridge engineer. In 1909 he 
helped organize the engineer- 
ing firm of Dickinson and 
Watkins, of Little Rock, 
Ark. In 1926, upon the 
withdrawal of Mr. Watkins, 
the firm was incorporated as 
Dickinson and White, Engi- 
neers, Inc., engaged in the de- 
sign, supervision, and con- 
struction of general engineer- 
ing work, appraisals, rate 
making, and consulting. The 
firm is acting as consultants 
for the City of Little Rock 
in the construction of its municipal airport. Some of Mr. Dickin- 
son's personal assignments have been constructing a sanitary 
sewer system at Camp Pike, water works and sanitary sewer 
systems at the picric acid plant in the vicinity of Little Rock 
during the World War; hydroelectric studies for development of 
Little Red River; engineer in charge of roads and streets, at 
Camps Joe T. Robinson and Chaffee, in Arkansas 

For the past 28 years he has been chief engineer of the Plum 
Bayou Levee District in Pulaski, Lonoke, and Jefferson counties, 
Arkansas. During this period the system of flood protection work 
has been extended from 40 miles to a present length of approxi- 
mately 100 miles 

In 1910 Mr. Dickinson became an Associate Member of the 
Society, and in 1917 a Member. He was active in the organization 
of the Mid-South Section, which he has served as vice-president 
and director. He is a member and former president of the Arkansas 
Engineers Club and the Little Rock Engineers Club, and a member 
of the National Society of Professional Engineers. Mr. Dickinson 
was active in the preparation and passage of the registration law 
in Arkansas and is a registered civil engineer in that state. 


D. DicKINSON 


Nominee for Director, District 14 
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Joun T. L. McNew 


Joun T. L. McNew was born at Belcherville, Tex., on Ja: lary 
20, 1895. He is a graduate in civil engineering from the Ap icul 
tural and Mechanical College of Texas where he receiv: the 
bachelor of science degree in 1920, and the master of science cegree 
in 1926. In 1925 he was awarded the degree of civil engineer 
by Iowa State College. 

During 1918 and 1919 Professor McNew was with the 113th 
Engineers in France as a 2d Lieutenant of Engineers, and at the 
conclusion of the war returned to Texas to complete his « lege 
work. Immediately thereafter he joined the staff of th civil 
engineering department at his alma mater, the Agricultura! and 
Mechanical College of Texas. 
In 1925 he became professor 
of highway engineering, and 
in 1940 was appointed head 
of the department of civil 
engineering. Since 1920 his 
time outside of school duties 
has been devoted to engineer- 
ing practice, primarily in the 
field of highway engineering, 
and this work has taken him 
to all parts of Texas. 

He was elected Associate 
Member of the Society in 
1924 and a Member in 1929. 
His service in the Society 
started with his election as 
secretary-treasurer of the 
Texas Section in the fall of 
1927, a position which he 
held for ten years. In 1938 
he became president of the 
Texas Section, and in 1939 
and 1940 served as a member of the Board of Directors of the Sec 
tion. In addition to editing The Texas Engineer, the official publi 
cation of the Section, he has contributed discussions to the 
Society’s publications, and has served as a member of the Soci 
ety’s Committees on Juniors and Local Sections. He is alsoamem 
ber of the Society for the Promotion of Engineering Education 


Joun T. L. McNew 
Nominee for Director, District 15 


Meeting of the Board of Direction— 
Secretary's Abstract, October 
15-14, 1941 


On Monpay and Tuesday, October 13 and 14, 1941, the Board of 
Direction met at the Palmer House in Chicago, IIL, with President 
Frederick H. Fowler in the chair, and Secretary Seabury and the 
following members of the Board in attendance: Past-Presidents 
Riggs and Hogan; Vice-Presidents Jacobs, Lucas, and Burdick; 
and Directors Blair, Bres, Brooks, Carey, Cunningham, Dunnells, 
Goodrich, Howard, Hudson, Hyde, Leeds, Lewis, Massey, Polk, 
Requardt, Sawin, Wiley, and Treasurer Trout 

Regrets were received from Vice-President Stevens and from Di 
rectors Cowper and White 
Executive Committee Business 

A number of matters were transmitted to the Board for disposi- 
tion from the Executive Committee, which had met the preceding 
day (Sunday), and several actions of that Committee were con- 
firmed by the Board. All are incorporated herein as actions of the 
Board 
Approval of Minutes 

Minutes of meetings of the Board on July 21, and of the Execu 
tive Committee on July 20, were approved. 

k. B. Black Nominated for President 

Following a meeting of the Nominating Committee, it was an- 
nounced that the unanimous choice for President of the Society 
for 1942 was Ernest Bateman Black of Kansas City, and that he 
had accepted the nomination. 

Standards for Letter Symbols Approved 

Following recommendation of Society representatives on joint 

committees to develop letter symbols for engineering terms, two 


standards under the administration of the American Standards 
Association were approved as follows: (1) Letter Symbols for Hy 
draulics; and (2) Letter Symbols for Mechanics of Solid Bodies 
Details of these standards will be printed subsequently. 
Exchange Effects on Entrance Fees for Foreign Members 

The financial procedure applying to dues for foreign members, 
handicapped by unfavorable exchange rates, was extended also t 
entrance fees, so that the Society shares with the new member the 
inequality of exchange 
Hal H. Hale to Represent Society in Washington 

To act for the Society with residence in Washington, Hal H. Hale, 
M. Am. Soc. C.E., of Atlanta, Ga., was chosen, with the expecta 
tion he would take up his new duties on November 14. A brief note 
concerning Mr. Hale appears in another item in this issue 
Joint Representation 

In cooperation with other Founder Societies, authorization was 
given to name Society representatives on committees studying in 
terrelations with South America and post-war economic conditions 
Executive Committees of Technical Divisions 

Approving nominations of the various Technical Divisions, new 
members of the executive committees for five-year terms were ap 
pointed, as noted in the November issue, page 678. 
Prize Awards Confirmed 

Reports received from various committees, recommending prize 
awards for 1941, were adopted and the prizes were assigned. Not 
of the Society prizes and the Mead prizes was given in the Novem 
ber issue, pages 676 and 678. Announcement of the Rudolph Her 
ing Medal and the Construction Engineering Prize, will be found 
on another page in this issue. 
Unionization of Engineers 

Respondent to a resolution submitted by the Local Section Cot 
ference held at the time of the San Diego Meeting, the Board dis- 
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ey-sed at some length the problem of unionization reported to be 
fa: ng engineers, more particularly young engineers, and appointed 
a committee to study the matter. 
Honorary Members 
invass was made of ballots for Honorary Membership in the 

Society, resulting in the election of Ralph Budd, William Kelly, 
Hoary E. Riggs, John Lucian Savage, and Henry Matson Waite, as 
prc viously announced in the November issue, page 674. 
Committee on Publications 

. Progress Report was received from the Committee on Publi- 
canons; and following its recommendation, approval was given 
to the renewal of a contract for printing the Yearbook, to be 
awarded for a five-year term. : 
Constitutional Amendment—Junior Membership 

Notice was given of progress in the formality looking toward the 
amendment of the Constitution, changing the upper limit in the age 
of Juniors, and progressively increasing Juniors’ dues after the 
age of 32. The wording of the proposed amendment, for which 
the required preliminary signatures have been obtained, is given 
on page 743 of this issue 
Amendment of By-Laws—Election of Members 

Notice in regular form was given of a proposed amendment to 
Section 10 of Article I of the By-Laws, providing that members 
upon election shall subscribe to the Code of Ethics, and that viola- 
tion shall be considered cause for expulsion. 
Fort Belvoir Local Section 

Formation of a new Local Section at Fort Belvoir, Va., was 
approved, subject to the consent of adjacent existing Local Sections. 
Professional Conduct 

Two cases of alleged unprofessional conduct were presented, in 
addition to other matters, from the Committee on Professional 
Conduct, with appropriate action in each instance. 
Districts and Zones 

The Committee on Districts and Zones announced that no 
changes in boundaries were contemplated for the year 1942. 
Diviston Activities 

A report was received from the Committee on Division Activi- 
ties recommending certain changes in the statements of Technical 
Division objectives and the listing of Technical Division com- 
mittees. The Board approved such changes for inclusion in the 1942 
Yearbook 
Student Chapters 

Various recommendations were received from the Committee on 
Student Chapters, including the following: (1) that a grade of 
Student Member be not established; (2) that failure to receive 
iccrediting in civil engineering by January 1, 1944, shall be due 
ause for withdrawing a Student Chapter: (3) that twelve specified 
Student Chapters should receive letters of commendation from the 
President; (4) that during the present emergency, minimum mem- 
bership requirements for Chapters be waived; and (5) that the sug- 
gestion to interchange Junior membership among the Founder 
Societies be disapproved. These recommendations were adopted. 
Note of the twelve winning Student Chapters was given in the 
November issue, page 679. 
Pan-American Highway Congress 

\ report was received from the Society's representative to the 
Fourth Pan-American Highway Congress in Mexico City, Septem- 
ber 15-24, 1941. A souvenir medal to the Society from the Con- 
gress was accepted with authorization for a letter of appreciation to 
the officials of the Congress. 
Post-War Conditions 

A report was received from the Committee on Post-War Condi- 
tions. After discussion this was approved and authorized for 
publication, as issued in the November Crvit ENGINEERING, page 


Med 


Problems of Engineering Consultants 

Che Board discussed the problem of engineers employed by the 
Government on a consulting basis to design construction other 
than fortifications. A statement of principles was adopted and 
approved for publication, as given on page 680 of the November 
number. 
Committee Reports 

\ number of committee reports, dealing with membership, 
finances, and such matters were presented for information or ap- 
proval. 
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Other Subjects 

Miscellaneous matters, relating to administrative and other de- 
tails, were presented, with appropriate action in each instance 
Adjournment 

The Board adjourned to meet in New York City on January 19 
1942. 


Division Prizes Announced 
HERING MEDAL 


By APPROVAL of the Board of Direction at its Chicago meeting 
and in accordance with the recommendation of the award com- 
mittee of the Sanitary Engineering Division, the Rudolph Hering 
Medal for 1941 is awarded to Thomas H. Wiggin, M. Am. Soc. 
C.E., for his “‘noteworthy, painstaking, and thorough annual re- 
views of progress, developments, and trends in water supply engi- 
neering and water works practices since 1933." 

Although this prize is under the special patronage of the Sanitary 
Engineering Division, it is otherwise handled in the same way as 
the other Society prizes—that is, it is formally presented at the 
ceremonies in connection with the Annual Meeting in January. 


CONSTRUCTION ENGINEERING PRIZE 


As recommended by the Construction Division and approved by 
the Board of Direction at its Chicago meeting, the Construction 
Engineering Prize for 1941 goes to E. L. Durkee, M. Am. Soc. C.E., 
for his paper, ‘Erection Methods on Baton Rouge Bridge,”’ in the 
March 1941 issue of Crvi. ENGINEERING. 

This is the third award of the Construction Engineering Prize, 
the first having been made in 1939. According to regular procedure 
the prize will be bestowed at the Society’s Annual Meeting in Jan- 
uary. It will be noted that this prize is separate from the other 
Society prizes, as it is under the direction of the executive com- 
mittee of the Construction Division, and is limited to papers ap- 
pearing in Crvi_ ENGINEERING. 


Presenting the Index for 
Civi_ ENGINEERING for 1941 


One of the special services rendered by the Society to its members 
is the issuance of a yearly index to Civit ENGINEERING. This ap- 
pears in the last number for the year—which means that the index 
for 1941 is to be found in this issue. For those who keep their 
copies for later use, it is particularly handy, and in any case it pro- 
vides a means of ready reference to the material that has appeared 
in CrviL ENGINEERING throughout the year just ended. 

The advantage of having the index come out with the December 
number, at the end of each volume, is especially evident if the 
twelve issues are to be bound before the end of the year. The in- 
dex is printed in a separate form, at the very end of the issue, mak- 
ing it possible simply by unloosening the wire staples to remove it 
intact, either for filing or for binding. The first page of the index 
is designed to constitute a fitting title page for the bound volume of 
twelve issues if the index is bound in at the beginning of the volume. 
For those who may require them, reprints of the index alone are 
available at a cost of 15 cents. 

From an editorial standpoint, the difficulties of getting the index 
ready to appear in December, so as to include the number in which 
it appears, are obvious. However, the appreciation of many mem- 
bers, engineering offices, and libraries, who desire to make immedi- 
ate use of it, indicates that the additional labor is warranted. 


Appointments of Society Representatives 


Puitre W. Henry, M. Am. Soc. C.E., has been appointed Society 
representative on the newly organized Joint Conference Com- 
mittee to establish ways and means for better relationships with 
the Latin-American countries 


CHARLES M. Sporrorp, M. Am. Soc. C.E., chairman; James H. 
CisseL, FRANK M. Masters, and Homer R. Sge_ty, Members 
Am. Soc. C.E.; and Freperick B. FARQUHARSON, Assoc. M. 
Am. Soc. C.E., have been appointed members of the Society's 
Committee on the Tacoma Narrows Bridge. 
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*.C.P.D. Has Profitable Annual Meeting 


TuHIs YEAR in New York City, on October 30, the Engineers’ 
Council for Professional Development conducted what is considered 
to be its most successful annual meeting. Business sessions were 
held at Society Headquarters, in the Board Room, while the an- 
nual dinner took place in the evening at the nearby Engineers’ 
Club. A total of nearly 100 members and delegates gathered dur- 
ing the day and for the dinner 

Especially welcome was a group of representatives from the 
Engineering Institute of Canada, which organization recently 
joined the Council. The group, which was headed by the current 
president, Dr. C. J. Mackenzie, and the secretary, L. Austin Wright, 
included several other prominent members of the Institute, among 
them J. M. R. Fairbairn, Hon. M. Am. Soc. C.E., J. B. Challies, 
M. Am. Soc. C.E., E. A. Cleveland, M. Am. Soc. C.E., and 
Arthur Surveyer, M. Am. Soc. C.E., all past-presidents of the Insti- 
tute; and J. A. Vance, C. C. Kirby, and H. F. Bennett. 


BuSINESsS MEETING 


During the morning, reports were received from the committees 
of E.C.P.D._ A favorable financial situation was reported, includ- 
ing increased support by constituent bodies, so that it is expected 
that reexamination of engineering curricula may be performed 
without expense to the institutions concerned, thus eliminating a 
source of misunderstanding. Continuation of the accrediting pro- 
cedure and acceptance of the standard of acknowledgment of pro- 
ficiency was reported. The Council, however, decided not to ex- 
pand its present membership beyond the society organizations now 
collaborating 

A new pamphlet, ‘‘ Engineering as a Career,”’ was reported to have 
been approved; this gives concisely and in the language of the high 
school boy, an outline of the engineering profession and what it 
holds for a prospective member. This takes the place of the former 
booklet, ‘‘Engineering—A Career, a Culture,”’ now out of print. 
The new guide is expected to be published by E.C.P.D. in the near 
future 

OTHER INTERESTING FEATURES 


Short engineering courses provided by the Engineering Defense 
Training program should not receive credit toward degrees, the 
Committee on Engineering Schools recommended, pointing out that 
this would interfere with the primary objective of the courses. 
The defense program has highlighted the lack in the United States of 
facilities for technical education of a grade between the engineering 
college and the vocational school, the committee noted. It an- 
nounced the appointment of a subcommittee to work with the So- 
ciety for the Promotion of Engineering Education (S.P.E.E.) to 
develop a program for accrediting technical institutes. 

Attention was called to the increase in engineering schools oper- 
ated for private profit and granting engineering degrees under 
existing state laws. A year’s study in such schools, in the opinion 
of the committee, is not equivalent to a year in an accredited in- 
stitution, The committee also recommended that the E.C.P.D. 
continue its policy of limiting the variety of engineering curricula 
accredited, accrediting specialized curricula only as options under 
accepted general curricula. 

Recognition of the fact that the defense program and the prob- 
able employment problems following the present emergency will 
affect the relationship of younger engineers to their professional 
societies, was indicated in recommendations of the Council's Com- 
mittee on Professional Training, urging immediate consideration of 
these problems. This committee also recommended that the na- 
tional engineering societies hold clinics for professional guidance. 

A study of the bases of selection of engineering students to be 
made jointly by the S.P.E.E. and the E.C.P.D. was recommended 
by the latter's Committee on Student Selection and Guidance, 
which continues also to encourage engineers to carry on guidance 
work among high school students in their communities. As an 
example of advances in the administration of student guidance pro- 
grams, particular attention was drawn to the success of the joint 
committee in the New York metropolitan area. 

During the past year, the E.C.P.D. took over the sponsorship of 
a joint Committee on Engineering Ethics, representing several na- 
tional engineering societies. . Reporting preliminary work in the 
drafting of a canon of engineering ethics, the committee recom- 
mended that a statement regarding the influence of ethics on the 


basis of a profession be prepared by the Council’s Committee op 
Professional Recognition. The latter committee reported cop. 
tinued study on the problems related to professional recognition 


Views or SOCIETIES 


Following these reports, representatives of the various member 
organizations were recognized from the chair for brief statemen;< 
from the standpoint of their own societies. Of special interest was 
the strong presentation of Dr. Challies for the Engineering Instityt. 
of Canada, received with much enthusiasm. George W. Burpee. 
M. Am. Soc. C.E., spoke for the Society. 

During the executive session in the afternoon, following an open 
luncheon meeting at the Engineers’ Club, matters of inspection and 
accrediting of engineering schools and similar topics were discussed 
Nearly all the institutions in the United States which grant de. 
grees in engineering have voluntarily submitted curricula for jp. 
spection by the Council's Committee on Engineering Schools since 
the beginning of the accrediting program in 1935, the committee’; 
report shows. In 143 of 166 such institutions, 896 curricula haye 
been inspected, including reinspection, since 1939, of 157 curricula 
One or more curricula have beensaccredited in 129 schools. Ac 
credited curricula number 461; provisionally accredited, 104: ac 
tion was deferred on 6; and accrediting has been refused to 167 
Reinspection resulted in a change of status for only 26 curricula 
With the inspection program virtually complete, the committee js 
now engaged chiefly with reinspections of curricula that had been 
provisionally accredited. 


Orricers CHOSEN 


Officers for the year 1941-1942 were elected as follows: R. £ 
Doherty, president of Carnegie Institute of Technology, Pitts 
burgh, Pa., was elected chairman for a second term; H. T. Woolson 
executive engineer, Chrysler Corporation, was reelected vice-chair 
man. H. H. Henline, national secretary, American Institute of 
Electrical Engineers, New York, N.Y., was elected secretary; and 
A. B. Parsons, secretary, American Institute of Mining and Meta! 
lurgical Engineers, New York, N.Y., assistant secretary 

Newly elected committee chairmen are: D. B. Prentice, presi- 
dent, Rose Polytechnic Institute, Terre Haute, Ind., Committee on 
Engineering Schools; E. S. Lee, engineer, General Engineering 
Laboratory, General Electric Company, Schenectady, N.Y., Com- 
mittee on Professional Training; G. Ross Henninger, editor, 
American Institute of Electrical Engineers, New York, N.Y., Com- 
mittee on Information. The following committee chairmen were 
reelected for the coming year; R. L. Sackett, M. Am. Soc. C.E., 
dean emeritus of engineering, Pennsylvania State College, New 
York, N.Y., Committee on Student Selection and Guidance; C. F 
Scott, professor emeritus of electrical engineering, Yale University, 
New Haven, Conn., Committee on Professional Recognition; D. C 
Jackson, M. Am. Soc. C.E., professor emeritus of electrical engi 
neering, Massachusetts Institute of Technology, Cambridge, Mass., 
Committee on Engineering Ethics, 


ADDRESSES FoLLow DINNER 


In the evening, following the dinner, a number of guests and rep 
resentatives were introduced, after which there was a prepared 
program of three features. The first was by N. W. Dougherty, 
M. Am. Soc. C.E., dean of engineering, University of Tennessee, 
whose topic was the “Relation of E.C.P.D. to Engineer Registra 
tion Boards.”’ He was followed by A. H. White, chairman of the 
department of chemical and metallurgical engineering at the Uni- 
versity of Michigan, current president of S.P.E.E., who spoke on 
the “Relation of S.P.E.E. to E.C.P.D.” Finally, James F. Fair- 
man of the Consolidated Edison Company of New York and rep 
resentative on the Council of the American Institute of Electrica! 
Engineers, completed the trilogy with an address on the “Relation 
of E.C.P.D. to Engineering Societies."” This program, which held 
the interest of all who attended, completed the ninth annual meet- 
ing of the E.C.P.D. 

Pervading the meeting was a spirit of optimism and progressiv« 
thinking. It was evident that the E.C.P.D. has made an enduring 
place for itself and is supplying a definite service to the profession 
Confidence of even greater progress gave encouragement for the 
future. 
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Appraising the Vinson Bill 


Society's Counsel Analyzes Measure That Affects Engineers on Defense Work 


The so-called ‘“‘ Vinson Bill,’’ H.R. 5781, introduced into the 
House of Representatives on October 7, 1941, and referred to the 
Committee on Ways and Means, has caused considerable concern 
among the engineers and architects engaged on defense contracts 

To determine with authority the inequities apparently resident 
in the Bill as applied to engineers, and the effect its passage could 
have upon them, the Society's Counsel was asked for an opinion. 


PARKER & AARON 
20 Exchange Place 
New York 
November 22nd, 1941 

George T. Seabury, Esq., Secretary 
American Society of Civil Engineers 
29 West 39th Street 
New York City 

Re: Vinson Bill 
Dear Mr. Seabury: 

I have given considerable thought to the questions which have 
been raised concerning the so-called Vinson Bill, being H.R. 5781 
introduced in the House of Representatives on October 7th, 1941, 
by Mr. Vinson of Georgia, and referred to the Committee on Ways 
and Means. 

In this letter the matter is approached only from the standpoint 
of an individual or partnership, and I do not attempt to discuss the 
proper construction of this Bill in so far as it affects corporations. 
A corporation as such, generally speaking, does not directly conduct 
professional engineering, and the effect of the Bill upon corpora- 
tions is quite different from its effect upon individuals and partner- 
ships 

The purpose of the Bill is stated to be: 

‘To provide for the recapture of excessive profits derived from 
national-defense contracts.”’ 


The procedure planned by the Bill to effect such recapture is not in 
form the imposition of a tax upon profits, but a statutory require- 
ment that, 


“Every defense contractor shall pay into the Treasury, at the 
time or times fixed by law for the payment of such contractor’s 
tax under chapter 1 of the Internal Revenue Code, all net profits 
derived from defense contracts, completed within the taxable year 
in respect of which such tax is payable, in excess of 7 per centum of 
the cost, determined as provided in section 4, of performing such 
contracts....” 

A defense contract is defined in the Bill as follows: 

‘Sec. 2... 

“(b) ‘Defense contract’ means—- 

‘(1) a contract with the United States entered into on behalf of 
the United States by an officer or employee of the Department of 
War, the Department of the Navy, or the United States Maritime 
Commission; 

(2) acontract with the United States entered into by the United 
States pursuant to an Act to promote the defense of the United 
States; 

(3) a contract, whether or not with the United States, for the 
design, survey, production, manufacture, processing, assembly, con- 
struction, reconstruction, installation, maintenance, storage, repair, 
alteration, conversion, distribution, or supply of— 

(A) any weapon, munition, aircraft, vessel, or boat; 
(B) any building, structure, or facility; 
(C) any machinery, instrument, tool, material, supply, article, 
or commodity; or 
(D) any component material or part of or equipment for any 
article described in subparagraph (A), (B), or (C); 
the design, survey, production, manufacture, processing, assem- 
bling, construction, reconstruction, installation, maintenance, stor- 
age, repair, alteration, conversion, distribution, or supply of which 
by the defense contractor in question is certified by the President 
to such contractor and to the Commissioner of Internal Revenue 
as being contracted for for national-defense purposes; 

(4) a contract, whether or not with the United States, for the 

furnishing of professional or technical services, the furnishing of 


This is presented here in full for the benefit of Society members. 

Individual engineers, or partnerships of engineers, which, in 
the light of Counsel's opinion, inter pret themselves to be adversely 
affected, are urged to advise the Secretary of the Society. They 
should give details as to each specific instance in which they would 
be involved, and an indication of the effect that the passage of the 
bill would entail with respect to them. 


which is certified by the President to such contractor and to the 
Commissioner of Internal Revenue as being contracted for for 
national-defense purposes... .”’ 


A defense contractor is defined in the Bill as follows: 


“wee. 

“‘(c) ‘Defense contractor’ means the person designing, survey- 
ing, producing, manufacturing, processing, assembling, construct- 
ing, reconstructing, installing, maintaining, storing, repairing, al- 
tering, converting, distributing, supplying or furnishing profes- 
sional or technical services, under a defense contract.’’ 

Under the foregoing definitions, a member of your Society en- 
tering into a contract to furnish professional services, would be 
subject, as to that contract, to liability for excess profits, as defined 
in the Bill, in the following cases: 

(a) Where the contract was made by an officer or employee of 
the Department of War, the Department of the Navy, or the 
United States Maritime Commission; 

(6) Where the contract was made with any Department of the 
United States Government “‘pursuant to Act to promote the defense 
of the United States’; 

(c) In any contract described in Subdivision 3 (of subdivision 
(b) of Sec. 2, above quoted), where the President certified to the 
contractor and to the Commissioner of Internal Revenue that the 
contract was made for national defense purposes. 

With regard to the cases where the contract is made directly with 
the United States or a subdivision thereof, the application of the 
requirement respecting excess profits is reasonably certain. With 
respect to the remaining cases, where there must be a cerificate by 
the President of the United States, the Bill lays down no particular 
procedure for such certificate, or for the cases in which the President 
may so certify, nor does the Bill provide whether such certificate 
is to be made before the contract is let, at the time of the letting of 
the contract, or at some time thereafter. The language, ‘‘as being 
contracted for for national-defense purposes,’’ would seem to imply 
a certificate made before or at the time of letting the contract. 
If the certificate could be made at any time after the contract was 
let, a more appropriate language would be, ‘‘as having been con- 
tracted for,’’ rather than ‘‘as being contracted for,’’ but the legal 
significance of the words used in the Bill would seem to be sufficient 
to include the case of a certificate issued after the contract had 
been let, particularly when taken in connection with the provision 
in Section 7 of the Bill that it shall apply to ‘‘defense contracts 
completed within taxable years beginning after December 31, 
1940.’" Under this provision it would seem that where the con- 
tract was completed after December 31, 1940, the President could 
issue a certificate, and I therefore must assume in discussing the Bill 
that the President could issue a certificate with respect to any con- 
tract coming within the definition of a ‘‘defense contract,’’ at least 
at any time prior to the due date of the tax or payment required 
by the Bill. 

So much for the definition of the types of contract included in the 
scope of the Bill, and the contractors’ liability thereunder. 

I next discusss the basis on which the excess profits is to be calcu- 
lated. With respect to individuals and partnerships, a fundamen- 
tal factor in this calculation is the provision in subdivision (c) of 
Section 4, reading as follows: 


“‘(c) Irrespective of the method employed by any defense con- 
tractor for determining costs of performing defense contracts com- 
pleted within any taxable year, no item of cost shall be charged 
to the performance of any such contract or used in any manner for 
the purpose of determining the cost of such performance unless for 
such taxable year, or for a previous taxable year for which gross in- 
come from any one or more of such contracts is properly returnable, 
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such item has been claimed and is allowable under section 22 (c) 
of the Internal Revenue Code in computing gross income or has 
been claimed and is allowable as a deduction from gross income 
under section 23 of the Internal Revenue Code. a 


By reason of this provision, a partnership or an individual engi 
neer could make no deduction for the reasonable cost or value of 
his personal services as an item of the cost of performance on a de- 
fense contract to which he was a party, because such an item is not 
deductable from gross income under section 23 of the Internal Rev- 
enue Code. In other words, when an engineer is making his rer 
sonal income tax return he may not deduct from his gross in 
come the fair value of professional services rendered by him, and 
present an income or profit based upon the fee which he receives, 
less the fair value of his services. The result of this provision is 
that an engineer who renders professional services under a defense 
contract of employment may deduct as cost only what he has 
actually expended in the performance of the contract. For ex- 
ample: Assuming that an engineer has agreed to furnish supervi- 
sion, advice and counsel with respect to the design and construc- 
tion of a defense building and plant which is to cost $5,000,000.00 
and his fee is fixed at 1% of the construction cost, or $50,000.00; 
and assuming that the nature of the services required by him 
called principally or wholly for personal advice and inspection, 
criticism of plans prepared by the contractor, etc., but did not in- 
volve any substantial office expenditure by him directly applicable 
to the work, substantially all of his fee is excess profit, and he is 
entitled to retain therefrom only 7% of the actual cost to him of 
furnishing his services, excluding any element of the value of his 
personal time or loss of income due to his engaging in the defense 
contract instead of taking employment in other matters. He 
could not deduct from the $50,000.00 fee received, on which he 
would have to pay an ordinary Federal income tax, but would be 
entitled, under Section 5 of the Bill, to a credit for so much of his 
personal income tax as was based upon the inclusion in his total 
income of the amount that he had to pay under Section 3 of the 
Bill 

It is obvious that the practical result of the adoption of the Bill 
would be that professional engineers would receive no substantial 
compensation for services rendered in defense contracts 

I cannot believe that when this effect of the Bill is disclosed there 
is any likelihood of its adoption. Certainly, the defense program 
is essentially dependent upon engineering services and the contri- 
bution of the professional engineer to the defense program is not 
less important than that of any other possible factor. A statute 
which would, in effect, provide that engineers should not be paid 
for their services on defense contracts is so far from any reasonable 
or effective governmental policy that comment is unnecessary, 
For this reason I do not discuss at any length the constitutional ob- 
jections which might be raised to the Bill 

In so far as it is applicable to contracts which were partly but not 
wholly completed prior to December 31st, 1940, it is clearly objec 
tionable as retroactive to an unwarranted degree. With respect 
to this matter, of course the United States Supreme Court has fre- 
quently applied the principle that it is not objectionable to an in 
come tax provision that it is retroactive within a reasonable period 
which might well be within the contemplation of the taxpayer 
For example, the Court has sustained the validity of an income 
tax statute passed in the middle of a year to apply to all income re- 
ceived during the calendar year. Ina case, however, where a con 
tract was made for employment in the year 1938, and income tax 
paid on income received under that contract during that year, 
and a similar situation continued during 1939 and 1940, a statute 
which now went back and imposed a confiscatory tax on the in- 
come received in 1938, 1939, and 1940 on the sole ground that a 
small portion of the contract was finished after 1940, would prob- 
ably exceed any permissible retroactive effect, and would be un- 
constitutional on that ground 

A further ground of attack might be that the statute unreason- 
ably discriminated between independent contractors and persons 
performing the same services as employees of a corporation. For 
example, an engineer, Mr. Smith, makes a contract as an independ- 
ent contractor to furnish services in connection with a defense 
contract, and becomes subject to the provisions of the Bill and can 
receive practically no compensation for his work. If, however, 
he accepts employment as an officer of a corporation performing a 
defense contract, at a salary of, say, $50,000.00 a year, and makes 
no independent contract concerning any particular defense con- 
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tract, but his services are utilized by the corporation in the per- 
formance of the defense contract, in the latter event his salary isan 
allowable item of the corporation in computing the cost of the on. 
tract and the salary is received by the officer-engineer and j not 
subject to the requirements of the Bill. While here, again, th: tax- 
ing authority has very wide discretion in classifying taxes still 
there must exist some reasonable basis of distinction which Would 
seem to be absent in the Bill under discussion. 

The foregoing points are merely suggested and not developed 
for the reason that I feel confident that the Bill, in its present form, 
will not survive the Committee stage. 

With personal compliments, 

Very truly yours, 


(Signed) CHARLES ADKINS Baxgp 


Cabinet Meeting Held by lowa State 
College Student Chapter 


Excerpts jrom 1940-1941 Annual Report of Chapter 


IN THE past history of the Studemt Chapter at Lowa State College. 
it has been the policy of the officers to have a cabinet meeting each 
Wednesday afternoon at five. During the past year the same 
meetings—attended by the president, vice-president, secretary, 
treasurer, junior and senior representatives to the engineering 
council, Faculty Adviser, and Junior Contact Member—were held 
with much success. The interest of the officers in the Chapter 
was such that having the meetings regularly each week did not 
seem superfluous. At this time the problems of the society were 
discussed, and plans for the coming meetings and other projects 
were made. Since the student members of the Chapter are less 
closely connected with the inner workings of the Chapter, it is only 
right that a large part of the policy forming should be carried on in 
cabinet meetings subject, of course, to the approval of the members 
at regular Chapter meetings. 

It is much easier to maintain interest among the cabinet mem 
bers, and consequently among the students in general, if the presi 
dent has each cabinet meeting planned ahead with the details of 
business outlined. The meeting will proceed briskly. It is a poor 
policy for the president to take a problem to the Faculty Adviser 
or other cabinet member alone and decide an issue without the 
knowledge of the rest of the cabinet, unless the problem must be 
settled at once and a special meeting cannot conveniently be called 
All questions, no matter how small, should be brought to the atten 
tion of the cabinet. The importance of the question should deter 
mine the length of time devoted to its discussion, rather than 
whether or not it is to be discussed in cabinet meeting. The presi 
dent should also be able to sense anything that is going wrong in 
meetings, both cabinet and Chapter, and figure out, perhaps with 
the help of the Faculty Adviser, a satisfactory solution. 

Another factor that is of utmost importance, especially with the 
cabinet meetings, is the regularity of the meeting time. It is much 
easier to have meetings at a regular time every week than to call 
special meetings whenever it is deemed necessary. The cabinet 
members will form the habit of coming each week at a certain time 
and will not have any other pians made for that time, thus eliminat 
ing the conflicts a special meeting always encounters. 

It is the duty of the president to keep the meeting going, antici- 
pating what is to be done in the future and bringing such matters to 
the attention of the cabinet. It is much better so look ahead to 
future business at a short meeting than to skip a meeting or 
two and break a habit that has been formed. 

At times the cabinet meetings will be dragged out into long 
rambling discussions that run past stopping time. When the 
president foresees this situation, it is his duty to cut all discussion 
short and to bring up only issues that must be discussed at that 
particular meeting. The other items can wait until another meet 
ing. It has been found, for instance, that the Faculty Adviser, 
intensely interested in some particular problem, may monopolize 
too much time, not realizing that there are other important issues 
to be handled before the meeting closes. When members of the 
cabinet do this, the president must bring the discussion to 4 clos* 
with a statement that there is little time left and other business 


be considered. 
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Proposed Constitutional Amendment re J uniors 


f oR SOME TIME the question of advisable changes in the Consti 
tutional requirements regarding Juniors has been considered by the 
Con:mittee on Membership Qualifications. For instance, it was 
noticed that the depression had made it increasingly difficult for 
Juniors to acquire the grade of Associate Member by the time they 
had reached the age of 33. The draft may further increase this 
handicap. Rather than lower the requirements for Associate 
Member, it was considered desirable to extend the period of Junior 
mem bership. 

To do this without further change would mean that Juniors 
would continue to enjoy many Society benefits without paying pro- 
portionately for therm. It was therefore thought that coincident 
with the extension of the age limit, there should be a corresponding 
increase in dues. 

The changes in the Constitution now proposed involve, first, an 
extension in the age limit of Juniors; and second, a sliding-scale ad- 
vance in the dues of Juniors after they reach the age of 32 until they 
transfer to Associate Membership, or failing transfer, cease to be 
members at the age of 35. The proposed amendment to the Con- 
stitution was initiated by the Board of Direction, and the name of 
each Board member is among the large number of petitioners. 
The necessary 75 signatures from each of the four Zones have been 
secured and the amendment is thus officially brought before the 
Society 

This amendment will be a matter for consideration at the busi- 
ness session on Wednesday morning of the Annual Meeting, where 
it may be ordered passed to ballot, without amendment, or amended 
and ordered passed to ballot as amended, or it may be ordered re- 
ferred to a committee for report to the Society at the business ses- 
sion of the Annual Convention to be held in Spokane, Wash, in 
July next. 

The amendment reads as follows: 

Amend Article II— Membership 

Amend Section 7, by substituting the words ‘‘thirty-five’’ for the 

words ‘‘thirty-three”’ in the first paragraph of the Section. 


The first paragraph of this Section as amended will then read: 
“7. A Junior, at the time of his admission, shall have had ac- 
tive practice in some branch of engineering for at least four years, 
or he shall have been graduated in engineering from a school of 
recognized standing. He shall be not less than twenty years of age, 
and his connection with the Society shall cease when he becomes 
thirty-five years of age unless he be previously transferred to the 
grade of Associate Member.” 

Amend Article 1 V—Dues 

Amend Section 2 by adding the words: ‘prior to the age of 
thirty-two, thereafter increasing at the rate of two dollars and 
fifty cents per year, for three years.” 

The Section as amended will then read: 

“2. The annual dues payable by members, except those in Dis- 
trict 1, shall be as follows: ‘y Corporate Members, twenty dollars; 
Affiliates, twenty dollars; Juniors, ten dollars prior to the age of 
thirty-two, thereafter increasing at the rate of two dollars and 
fifty cents per year, for three years.” 

Amend Section 3, by adding to the first paragraph ‘‘prior to the 
age of thirty-two, thereafter increasing at the rate of two dollars 
and fifty cents per year, for three years’’ and to the second para- 
graph “prior to the age of thirty-two, thereafter increasing at the 
rate of two dollars and fifty cents per year, for three years.”’ 

The Section as amended will then read: 

3. In District No. 1 as hereinafter constituted the annual dues, 
except for members residing outside of North America, shall be as 
follows: Corporate Members, twenty-five dollars; Affiliates, 
twenty-five dollars; Juniors, fifteen dollars prior to the age of 
thirty-two, thereafter increasing at the rate of two dollars and 
fifty cents per year, for three years. 

‘‘Members residing outside of North America shall pay annual 
dues as follows: by Corporate Members, twenty dollars; Affiliates, 
twenty dollars; Juniors, ten dollars prior to the age of thirty-two, 
thereafter increasing at the rate of two dollars and fifty cents per 
year, for three years.” 


Joint Conference 
Committee Meets 


In Indianapolis on October 
ll, a meeting was called of the 
presidents and secretaries of 
the four Founder Societies. 
This group constitutes what is 
known as the Joint Conference 
Committee, whose purpose, as 
the committee has defined it, 
is to promote cooperation and 
to eliminate conflict among 
the four societies in matters 
of policy 

To this end, ideas were ex- 
changed regarding a variety of 
mutual problems, such as a 
Possible joint office in Washing- 
ton, activities of the Engineers’ 
Defense Board, and the assist- 
ance of engineers in promoting 
friendly relations with South 
America. Much discussion was 
given to the engineering propo- 
sals to alleviate post-war eco- 
nomic difficulties, with the 
result that machinery was set 
up tostudy various possibilities. 

Officers were chosen to serve 
through 1942, as follows: 


Chairman—President, American Society of Mechanical Engi- 
neers (William A. Hanley, to be succeeded by James W. 
Parker) 

Vice-Chairman—President, American Institute of Electrical 
Engineers (now David C. Prince) 


Orricers oF THE Four Founver Societies Meet 1n INDIANAPOLIS, IND., AS JOINT 
ConFERENCE CoMMITTEE 


From Left: Seated, Frederick H. Fowler, President, and behind him George T. Seabury, Secre- 
tary, of the American Society of Civil Engineers; Second, Howard N. Evanson, Past-President 
(representing John R. Suman, President), and behind him A. B. Parsons, Secretary, of the American 
Institute of Mining and Metallurgical Enginee~s; third, William A. Hanley, President, and behind 
him, C. E. Davies, Secretary, of the American Society of Mechanical Engineers; fourth, David C. 

Prince, President, and behind him, H. H. Henline, Secretary, of the American 


Institute of Electrical Engineers 


Secretary —Secretary, American Institute of Electrical Engineers 
(H. H. Henline) 
The accompanying photograph is one of the few in which the 
official representatives of all four Founder Societies have been in- 
cluded. 
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Hal H. Hale Becomes Society Repre- 
sentative in Washington 

PREPAREDNESS, in addition to normal government business, has 
made Washington an engineering center. Impressed with the 
fact that the Capital is witnessing an increasing fever of activity, 
the Board of Direction felt that the Society should have a resident 
representative. It therefore 
appointed for this position 
Hal H. Hale, M. Am. Soc 
C.E. This action was taken 
at the Chicago meeting of the 
Board, and Mr. Hale began 
his work Noveraber 14 

In training as well as in ex- 
perience, Mr. Hale is a prod- 
uct of the southeastern region 
of the United States. He was 
born and educated in Ten- 
Following graduation 
from the University of Ten- 
nessee, he held positions for 
short periods in Chattanooga 
and Atlanta. He then re- 
turned to Knoxville, where he 
entered the employ of the city, 
remaining for more than ten 
years and serving for about 
half this time as city engineer. 
Still in Knoxville, he worked 
for a short period in 1938 on 
the staff of the TVA. He then moved to Atlanta, Ga., where for 
the past 3'/, years he has been office engineer for the Atlanta dis- 
trict of the Portland Cement Association 

Throughout his professional life, Mr. Hale has been much inter- 
ested in Society work. His membership dates from 1925, when he 
became a Junior. Wherever he has been located, he has done more 
than his bit in working to advance Society interests. He was 
secretary-treasurer of the active Tennessee Valley Section from 
1934 to 1938. Although he had been in Atlanta a relatively short 
time, he became president of the Georgia Section in 1941. Largely 
because of his enthusiasm, Atlanta was selected as the meeting 
place for the 1942 Fall Meeting. Currently he is a member of the 
Society's Committee on Local Sections. 

On the personal side, Mr. Hale is industrious, friendly, and 
diplomatic. His function in Washington will be to keep the 
Board informed on matters pertaining to civil engineers in all their 
fields of operation and to assist in the carrying out of procedures 
adopted by the Board. He is not to act as a job getter for either 
individuals or concerns, nor as a general information bureau. 
Through Mr. Hale the Board has confident hope of multiplying 
the services rendered by the Society both to the country and to the 
profession 
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Fall Meeting of the Texas Section 


Tue three-day fall meeting of the Texas Section got under way 
in Fort Worth on Thursday, October 30, with the usual pre-meeting 
entertainment for those who arrived early. C. M. Davis was in 
charge of the program, which included an enjoyable floor show and 
informal get together 

On Friday morning the first technical session was called to order 
by Joseph Rady, president of the Fort Worth Branch of the Sec- 
tion. Following an address of welcome by George Kimble, who 
paid tribute to the engineers of Fort Worth for their development 
of the city, a technical program was presented. The speakers were 
George F. Harley, whose subject was ‘‘ Defense Public Works Under 
the Lanham Act"; C. J. Harkrider, city plan engineer of Fort 
Worth, who discussed city planning in Los Angeles County; Uel 
Stephens, assistant regional director of the PWA for Region 8, who 
read a paper on “' Priorities for Construction Materials”; and J. C. 
Douglas, state director of the Public Work Reserve, whose subject 
was Public Work Reserve and the Engineering Profession.” 

Guests at the luncheon that noon included Frederick H. Fowler, 
President of the Society, and three students from Latin-American 


countries—Rafael Negrette. Hector M. Calderon, and Juan Ped- 
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retti. During the business session held later in the afternoon M, 
Fowler spoke briefly, expressing his pleasure in having the Latin 
American engineers present. Various committee reports were read 
and discussed, and H. N. Roberts, president of the Texas Section, 
reported on the recent Congress of Engineers in Monterrey, 
Mexico. The annual election of officers resulted as follows 
E. C. Woodward, president; R. F. Dawson and C. M. Blucher 
vice-presidents; and John A. Focht, secretary-treasurer. The 
business session was preceded by a technical program consisting of 
a paper on the “Selection of Materials and Design of Flexibje 
Bases." This was given by J. Neils Thompson, research engineer 
for the Texas State Highway Department. 

The dinner dance, held that evening on the roof of the Texas 
Hotel, was widely enjoyed. President Fowler made a brief speech, 
which was followed by dancing and a floor show. The usual break. 
fast complimentary to the students attending the meeting took 
place Saturday morning, with Datus E. Proper, chairman of the 
local Committee on Student Chapters, in charge. Later the ses. 
sion was turned over to Marvin Merrick, Student Chapter member 
from Southern Methodist University, who presided. The program 
featured a talk by President Fowler. 

At the Saturday morning technical session Charles O. Quade pre 
sented a paper on “‘The Fort Worth Aircraft Assembly Plant.” 
Mr. Quade, who is associate engigeer for the U.S. Engineer Office 
at Denison, Tex., discussed the design of the plant, which is now 
being constructed. The airplane parts are to be manufactured ip 
the north and shipped to the plant by rail and truck for assembly 
A supplementary paper on the project was then read by A. D 
Engle, of the Austin Company. Later Mr. Engle conducted the 
engineers about the plant and answered numerous questions. 


News of Local Sections 


Scheduled Meetings 


CENTRAL On10 SecTion—Dinner meeting at Pomerene Hall, 
Ohio State University, on December 11, at 6 p.m. 

CLEVELAND Section—Luncheon meeting at the Guild Hall 
Restaurant on December 1, at 12:15 p.m. 

Georcia Section—Luncheon at The Atlanta Athletic Club 
on December 8, at 12:30 p.m. 

ILLINOIS Secrion—Dinner meeting of the Junior Section at the 
Central Y.M.C.A. on December 2 and 15, at 6 p.m. 

METROPOLITAN Section—Technical meeting in the Engineering 
Societies Building on December 17, at 8 p.m.; informal dinner 
meeting of the Junior Branch at the Bristol Hotel on December 
10, at 6:30 p.m. 

Los ANGELES SecTion—Annual dinner at the University Club 
on December 10, at 6:15 p.m. 

Miami Section——Dinner meeting at the Alcazar Hotel on De- 
cember 4, at 7 p.m. 

NASHVILLE Secrion—Dinner meeting at Kissam Hall, Vander 
bilt University, on December 2, at 6:30 p.m. 

NORTHWESTERN SeEcTioN—Dinner meeting at the Minnesota 
Union on December 1, at 6:30 p.m 

PHILADELPHIA SECTION—Dinner meeting at the 
Club on December 9, at 6 p.m. 

SACRAMENTO SecTion—Regular luncheon meetings at the Elks 
Club every Tuesday at 12:15 p.m.; dinner meeting of the Junior 
Forum on December 10, at 6 p.m. 

Sr. Louis Secrron—Dinner meeting at the Forest Park Hotel 
on December 12, at 6:30 p.m. (Held jointly with Student Chapters 
at the University of Missouri, Washington Uriversity, and Missour! 
School of Mines.) 

San Francisco Secrion—-Annual meeting at the Engineers 
Club of San Francisco on December 16, at 5:30 p.m. 

SPOKANE Section—Luncheon meeting at the Davenport Hotel 
on December 11, at 12 noon 

TENNESSEE VALLEY Secrion—Dinner meeting of the Knoxville 
Sub-Section on December 16, at 5:45p.m. (Christmas party.) 

Texas Section—Luncheon meeting at the Dallas Athletic Clut 
on December 1, at 12:10 p.m 


Engineers 
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Recent Activities 


CINCINNATI SECTION 


(he Cincinnati Section met with the Society of Automotive 
Enuineers, the Engineers’ Club of Cincinnati, and the local group 
of ‘he American Society of Mechanical Engineers for a joint in- 
spection trip, dinner, and technical program at the Lockland plant 
of the Wright Aeronautical Corporation on October 17. Following 
an afternoon inspection trip and dinner, the various engineers and 
ficials responsible for the construction of the plant were intro- 
duced, after which Rudolph F. Gagg, assistant to the general 
manager of the Wright Corporation, spoke. Mr. Gagg gave a de- 
tailed history of the construction of the plant from its inception a 
little over a year ago to its recent completion, illustrating his talk 
with slides showing the various stages of the work. The attend- 
ance totaled well over 600. 


CoLoRADO SECTION 


On October 13 the members of the Colorado Section heard Fred- 
erick K. Carstarphen discuss the ‘‘Restoration of the Cripple Creek 
Volcano and the Carlton Tunnel.”’ Mr. Carstarphen, who is a 
Denver consultant, gave proof sustaining his theory of the geology 
of the Cripple Creek District and pointed out the importance of the 
Carlton Tunnel Project to the future development of the region. 


ConNECTICUT SECTION 


At the meeting on October 30 Charles Rufus Harte, engineer for 
the Connecticut Company of New Haven, discussed a historical 
pamphlet on the Farmington Canal, published by the State De- 
partment of Education. Mr. Harte stated that he found much of 
the information in the final bulletin incorrect and urged that the 
pamphlets receive careful checking before they are released to 


“school children. George L. Lucas, Vice-President of the Society, 
‘was then introduced and discussed the activities of the Society. 


A talk on steel columns by Hardy Cross, professor of civil engineer- 
ing at Yale University, concluded the program. 


GEorGIA SECTION 


A talk on the construction of the Quartermaster Depot at Con- 
ley, Ga., was the feature of the first meeting of the fall season, which 
took place on October 6. The speaker was Maj. S. C. MacIntire, 
who is in charge of the construction of the project. Much interest 
was aroused by Major MaclIntire’s discussion of the problems 
encountered in a project of such tremendous size. 

Already the Georgia Section is busy planning for the 1942 Fall 
Meeting of the Society, which is to be held in Atlanta. The per- 


Group ATTENDING THE CONFERENCE ON THE 1942 FALL MEETING 


Front Row, Left to Right: Roy S. Garrett, President of the Ala- 
bama Section; E. L. Clarke, President of the South Carolina Sec- 
tion; Samuel Young, Chairman of the Program Committee for the 
Meeting; and W. A. Hansell, Chairman of the Sanitary Committee 
for the Meeting. Back Row, Left to Right: W. A. Spell, Vice- 
President of the Georgia Section; Erwin Harsch, President of the 
Tennessee Valley Section; Col. D. H. Barber, Member of the Board 
of the Alabama Section; and W. T. St. Clair. President of the 
Nashville Section 
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sonnel of a preliminary conference, which recently took place in 
Atlanta, is shown in the accompanying photograph. In addition 
to those shown, the conference also included Hal H. Hale, then 
president of the Georgia Section, who took the photograph. 


KENTUCKY SECTION 


The program at the meeting held in Lexington on October 24 
consisted of a symposium on engineering education. The prac- 
ticing engineer’s viewpoint was presented by F. W. Droste, assist- 
ant engineer for the Chesapeake and Ohio Railroad, while the engi- 
neering educator’s views were discussed by W. B. Wendt, professor 
of civil engineering at the University of Louisville. A talk on the 
views of a member of the State Board of Registration for Profes- 
sional Engineers concluded the symposium. This was given by 
C. S. Crouse, secretary of the Kentucky State Board of Registra- 
tion for Professional Engineers. 


Los ANGELES SECTION 


Colored motion pictures showing astonishing developments in 
methods of working on energized electric power lines of extremely 
high voltage were presented at the October 8 meeting. The film, 
which was entitled ‘Hot Line Maintenance,’’ was shown by C. A. 
Fishback and Fred B. Doolittle, members of the staff of the South- 
ern California Edison Company. Then D. F. Stevens, editor of 
Western Construction News, discussed current engineering and con- 
struction activities in the Pacific Coast region. 

Concurrently the Junior Forum of the Section met for a dis- 
cussion of the topic, ‘Engineering Opportunities in City Service.”’ 
The discussion was led by Charles W. Doud, senior personnel 
technician of the Los Angeles City Civil Service Commission. 


METROPOLITAN SECTION 


At the first meeting of the fall season, which was held in New 
York on October 15, members of the Section heard a timely talk on 
“Protective Concealment.’’ This was given by Peter Rodyenko, 
major, Corps of Engineers, U.S. Army, who is officer in charge of 
camouflage activities for the 2d Corps Area. In a talk that elicited 
much enthusiastic discussion Major Rodyenko outlined the general 
principles involved in the industrial applications of camouflage as 
a passive defense measure and explained that protective conceal- 
ment is now recognized as a technique based on definitely estab- 
lished scientific facts. Numerous slides were used to illustrate the 
theories and results upon which the modern practice of concealment 
is based. 


MICHIGAN SECTION 


An unusually large attendance turned out for the first meeting 
of the season, which was devoted to the theme of ‘‘Civilian Defense 
During Wartime.’’ The principal speaker at this session, which 
took place in Detroit on October 17, was Glenn C. Richards, secre- 
tary of the Detroit Department of Public Works and a member of 
Mayor LaGuardia’s committee to study conditions in war-torn 
England. Most of the damage, Mr. Richards explained, was caused 
by fire resulting from incendiary bombs. He then discussed the 
interruption of public utilities by bombing and the quick restora- 
tion of these services by ‘‘flying squads’’ of specially trained work- 
men. The second speaker was Col. Harold A. Furlong, adminis- 
trator of the Michigan Council of Defense, who explained the diffi- 
culties the Council is having in attempting to set up a program 
with only a limited amount of state money available for the pur- 
pose. The full cooperation of the Section in the work of the Coun- 
cil was promised Colonel Furlong by Luther R. Hoffman, member 
of the Section and chairman of the Michigan Defense Committee. 
During the meeting it was announced that the following officers 
have been elected for the coming year: Lewis C. Wilcoxen, presi- 
dent; Milton P. Adams, first vice-president; George W. Francis, 
second vice-president; and Clair C. Johnston, secretary-treasurer. 


Mouawk-Hupson SECTION 


The topic of discussion at the dinner meeting of the Section, 
which took place in Albany, N.Y., on October 2, was ‘‘Control 
Surveys Based Upon a State-Wide Plane Coordinate System.”’ 
G. R. Shaw, assistant professor of geodesy at Rensselaer Polytech- 
nic Institute, introduced the subject with a description of the sys- 
tems used, the methods of extending the control net, and the adop- 
tion of the system for the work of the individual surveyor. During 
the ensuing discussion it was generally agreed that the practical 
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adoption of the system for general surveying operations can 
be brought about only by the continued efforts of engineers to 
bring the economic and technical advantages to the attention 
of the people of the stats 

NORTHEASTERN SECTION 


The annual Student Night, sponsored jointly by the Section and 
the Boston Society of Civil Engineers, took place on October 15 
There was a large student attendance from all the Chapters in the 
Section. The feature of the technical program was an illustrated 
lecture on the construction of the Quonset (Rhode Island) Naval 
Air Station, the speaker being R. V. Miller, commander, Civil 
Engineer Corps, U.S. Navy. Commander Miller, who was officer 
in charge of construction, emphasized the record time in which the 
base was constructed and described the magnitude and scope of the 
project 

OREGON SECTION 

“Civilian Defense in England” was discussed at the October 9th 
meeting of the Oregon Section. The first speaker was Edward 
Boatright, coordinator for the City of Portland and the County of 
Multnomah Civilian Defense Council. He was followed by Alfred 
Cormack, London manager of the Jantzen Knitting Mills, who told 
of some of his experiences during the recent London air raids. 


PHILADELPHIA SECTION 


On October 14 Shortridge Hardesty, New York City consultant, 
spoke on the design and construction of the Rainbow Bridge at 
Niagara Falls, on which his firm was engaged. Mr. Hardesty gave 
a brief historical review of the bridges that preceded the Rainbow 
Bridge and discussed the details of design. The procedure used in 
erection of the structure was then described by E. L. Durkee, resi- 
dent engineer for the Bethlehem Steel Company on the project. 
Motion pictures of the actual erection procedure concluded the 
technical program. Of special interest were the setting of the top 
piece on the temporary steel tower for support of tiebacks, and the 
system used in getting the ties out to point of support on the arch 
rib. Lester L. Lessig was chairman of the committee in charge of 
arrangements for the evening. 


SAN FRANCISCO SECTION 


A symposium on “Local Activities of the Civil Engineer Corps, 
U.S. Navy,” was presented at the meeting on August 19 by a panel 
of officers from the Civil Engineer Corps. Those taking part were 
Capt. H. G. Taylor, Public Works Officer for the Twelfth Naval 
District; Lt. Comdr. L. J. Archer, officer in charge of construction 
of the Oakland Supply Depot; and Lt. J. F. Jelley, Jr., officer in 
charge of construction of the Alameda Naval Air Station. The 
two latter speakers described the projects with which they were 
connected, while Captain Taylor outlined the Navy’s program of 
expansion ashore 

At the meeting on October 21 the program dealt with “The East 
Bay Cities Sewage Survey,” the speakers being Society Director 
Charles G. Hyde and Harold F. Gray, sanitary and hydraulic engi- 
neer of Berkeley. The former reviewed the recent survey covering 
the collection, treatment, and disposal of sewage from Oakland 
and six neighboring cities on the east shore of San Francisco Bay, 
while Mr. Gray described the existing sewage systems and outlined 
the extensive studies that have been made of the treatment and 
disposal of domestic, storm, and industrial wastes which, with the 
present outfalls, collect on the mud flats. 


SEATTLE SECTION 


Different points of view on engineering education were presented 
in a symposium comprising the technical program on September 
29. Those taking part were E. R. Wilcox, professor of general engi- 
neering at the University of Washington; L. R. Turnbull, engineer 
of personnel and accounts for the Washington State Highway De- 
partment; and John P. Hart, president of the Hart Construction 
Company and member of the State Board of Engineering Ex- 
aminers. The consensus of opinion was that more cultural sub- 
jects should be added to the present engineering curricula as ap- 
proved by the Engineers Council for Professional Development, 
and that some means of giving the student practical experience 
before his graduation is highly desirable 

A talk on “Nine Years’ Construction Work in the Hawaiian 
Islands’’ was the feature of the October meeting. This was given 
by E. L. Hageman, formerly of Hawaii and now office engineer for 
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the Austin Company on the construction of the Sand Point N .\,) 
Air Station at Seattle. Mr. Hageman stated that the story o/ .» 
gineering in the Islands is mainly the story of securing an ade. ate 
water supply, the three main sources being reservoirs for the ; ' 

tion of surface water, tunnels that tap water trapped between ye; 

tical dikes in the lava mountains, and artesian wells whose rce 
of supply is also the water held between the lava dikes in the p in 
tains. Slides of road and building construction in Hawaij com 
pleted the program 


SPOKANE SECTION 


The Spokane Section devoted its September meeting to a dis 
cussion on “Civilian Protection in Wartime.”’ The topic of sani 
tation and public health was covered by T. H. Judd, while Alex 
Lindsay, recently returned from a meeting of the National Water 
Works Association in Toronto, discussed the reaction of a country 
at war to the protection of these facilities. Walden L. Malony, 
consulting engineer of Spokane, spoke on bomb-proof shelters, 
pointing out in this connection that natural or underground sh« lters 
have proved most effective. He, also, stated that buildings of the 
wall-bearing type are quite susceptible to destruction, while col 
umn and frame structures offer better resistance. Data were 
given on the penetration of bombs of different weights on buildings, 
and it was stated that the War Department has constructed a tes: 
building in order to study bombing effects. In reporting on city 
and municipal problems in wartime, A. D. Butler described 
bombing trial staged at the city water-pumping plant. He said that, 
within forty-five minutes, emergency telephones, lights, and sani 
tary facilities were erected, and provision was made for first aid 
The final speaker was E. L. Haines, who had been assigned the 
topic of transportation. 

TENNESSEE VALLEY SECTION 

At the October meeting of the Chattanooga Sub-Section, W. H 
Sears discussed the problems connected with the enforcement of 
engineers’ registration laws. Mr. Sears has been a member of the 
Tennessee State Board of Architectural and Engineering Examiners 
since the first board was authorized. At a special luncheon meet 
ing, called on November 6, James E. Jagger, new Field Secretary 
of the Society, conducted an informal discussion of the activities 
of the Society. 

On October 14 members of the Knoxville Sub-Section heard 
C. B. Coe, lieutenant colonel, Corps of Engineers, U.S. Army, 
speak on the work of the army in the training of reserve officers 
His talk was followed by a moving picture showing the combat 
vehicles of the mechanized cavalry and, also, the training of 
German parachute troops. The after-dinner entertainment con 
sisted of a series of piano solos, played by Miss Hoyle Jenkins 

Tri-City SECTION 

A joint dinner meeting of the Tri-City Section, the Rock Island 
County Reserve Officers Association, and local groups of the 
American Society of Mechanical Engineers and the Society of 
American Military Engineers took place in Moline, IIl., on October 
20. The technical program consisted of a talk on the subject of 
“National Defense, Past, Present, and Future,”’ which was given 
by Harry W. Hill, colonel, Corps of Engineers, U.S. Army. Colonel 
Hill stressed particularly the fallacy of the theory of no prepara- 
tion for war during years of peace. 


WISCONSIN SECTION 


The new engineering building on the Marquette University 
campus was inspected and discussed at a joint meeting of the Wis 
consin Section and the Engineers’ Society of Milwaukee, which was 
held on October 22. Father McCarthy expressed a desire to have 
the various engineering societies make the new building ther 
regular meeting place. An overhead traveling crane, gift of a Mil 
waukee industrialist, was then displayed in action. The crane 
picked up a large table laden with dishes and food, carried it over 
the heads of the seated group, and placed it in the front of the 
room, after which the members filed past and served themselves to 
a buffet supper. Professor Shodron, of the Marquette engineering 
staff, then gave an illustrated talk on construction features of the 
new building. Many types of construction were used in the i 
terests of economy and expediency, and parts of walls and ceilings 
have been left exposed so that students may readily study detailed 
features of the various methods. 
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Student Chapter 


Annual Reports 


Abstracts of 1940-1941 Reports from the Eastern District as Provided by the Society's Committee on 


Student Chapters. 


Abstracts from the Southern, Western, and Northern Districts 


Appeared in the October and November Issues 


BROWN UNIVERSITY 


In order to raise money for the New England Regional Con- 
ference (reported in the June 1941 issue of Crvi, ENGINEERING), 
the Brown Engineering Society (made up of the three Student 
Chapters of the Founder Societies) gave a dance, ‘““‘The Hy- 
draulic Jump.”’ As decorations for the dance there were various 
models, including a model of a hydraulic jump in opera- 
tion, especially constructed for the occasion by two of the senior 
civil engineers, a plate-girder bridge, and a riveted joint made of 
wood. The dance was pronounced a success by everyone who at- 
tended, or had any part in it whatever, and enough money was 
realized from the venture to insure the financial success of the 
conference. 

Among the Chapter’s activities for the year were two steak sup- 
pers held at the Brown University Outing Reservation, just out- 
side of Providence. At the first supper, held on November 21, the 
entire engineering faculty and several invited guests prominent 
in the profession were present. Instead of having a formal speaker 
at an informal supper, the faculty and guests mingled with and 
talked to the students after the meal. In this way a much closer 
relationship between the boys and some of the men prominent in 
the profession was reached. 


CoLUMBIA UNIVERSITY 


Many interesting and instructive meetings were enjoyed during 
the year. The members of the Chapter were able to trace the de- 
velopment of engineering from ancient times. At one meeting 
Dean Arnaud, of the School of Architecture, traced the develop- 
ment of architecture and engineering while, at another, Professor 
Dinsmoor of the archaeology department described the problems 
that faced the ancient Greeks in the building of their monumental 
structures. Then Prof. J. K. Finch, Faculty Adviser, tied these 
talks together by retracing the development of engineering texts 
from early days to modern times. Later Professor Finch spoke on 
the topic of suspension bridges, giving the audience a better back- 
ground for understanding pictures of the Tacoma Bridge failure. 
This meeting proved to be the most popular of all. 

The spring session saw a continuance of the historical note with 
a series of student papers that dealt with the construction of fa- 
mous tunnels and the history of transportation in the United States. 


MANHATTAN COLLEGE 


The second meeting in March inaugurated a series of symposia 
on problems of vital interest to national defense. These symposia 
were held under the joint sponsorship of the Manhattan College 
Student Chapter, the Manhattan College School of Engineering, 
and the Manhattan Engineering Defense Training School. The 
Student Chapter is very proud that it was able to take part in the 
preparation of such a program. 

The first of these symposia dealt with the “‘Role of the Sanitary 
Engineer in National Defense.’’ The Student Chapter took care 
of all the correspondence in connection with arranging the program, 
and the following speakers were scheduled: Arthur P. Miller, 
sanitary engineer for the U.S. Public Health Service; Anselmo 
Dappert, principal sanitary engineer of the New York State Board 
of Health; and Seth Hess, chief engineer of the Interstate Sanita- 
tion Commission and Metropolitan District Coordinator for 
Civilian Protection in Case of War. In addition a colored motion 
picture, showing several aspects of the stream pollution problem 
in the Ohio River, was shown through the courtesy of the U.S. 
Public Health Service. 

At the second of the symposia the topic for panel discussion was 
“Power and the Defense Needs.”’ The national defense needs 
were discussed by Leland Olds, chairman of the Federal Power 
Commission, while Gerald V. Cruise, executive secretary of the 
New York State Power Authority, talked on the power needs for 
state defense. The metropolitan defense needs were explained by 
C. Parker, vice-president of the Consolidated Edison Company. 

In addition to these programs, the Chapter, in conjunction with 
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the Manhattan Engineering School, sponsored a series of lectures 
on city planning. 
NEWARK COLLEGE OF ENGINEERING 

“The following report is a summary of the activities of the New- 
ark College of Engineering Student Chapter for the year 1940- 
1941. Init the secretary has tried to tell of the activities in which 
the members have participated. He has found it hard te show how 
much these activities have benefited the members, both profes- 
sionally and socially. 

“The Chapter had the good fortune to obtain excellent speakers 
at allits meetings. The speakers covered various civil engineering 
topics. No two were similar. The wide range of topics did much 
to interest the members in all branches of civil engineering. Re- 
freshments after each meeting and the annual picnic helped the 
members to become acquainted and fraternize with members of 
different classes, faculty members, and speakers. 

“Reports of meetings appeared in Crvit ENGINEERING, Techni- 
cian, Newark Engineering Notes, and the Newark Evening News.” 
New YorkK UNIVERSITY 

The activities of the New York University Student Chapter 
were started by the Day Group with a business meeting held early 
in the fall. There were 45 present, and all indicated a desire to 
join the Student Chapter. Faculty Adviser Douglas Trowbridge 
spoke on the advantages of membership in the Student Chapter 
and of the further advantages of membership in the Society after 
graduation. He enumerated the special advantages to those who 


Some MEMBERS OF THE NEw YorkK UNiversity Group at TALL- 
MAN’S ISLAND SEWAGE-TREATMENT PLANT 


live in or near New York City and urged that no man try to play 
the part of a “lone wolf.’’ He then suggested that each member 
consider himself a one-man membership committee to obtain as 
large a membership as possible. Finally, Professor Trowbridge 
outlined the requirements for a good secretary for the Student 
Chapter and asked that no man allow his name to be put in nomi- 
nation unless he realized the work he would have to do and was 
perfectly willing to do it in a satisfactory and efficient manner. 
NORTHEASTERN UNIVERSITY 

“Our first consideration before attempting to draw up any plan 
of events was that of deciding just what our Student Chapter 
should mean; what purpose it should serve; how it should fit into 
civil engineering training at Northeastern. It was our feeling 
that every organization should have some sound basis upon which 
to justify its existence.... Perhaps the best manner in which to 
show what the present officers have tried to accomplish is to in- 
troduce to you the Northeastern civil engineer and then explain 
how we have tried to fit our Chapter into this student’s needs. 

“The Northeastern civil engineer has many particular charac- 
teristics, some of which aid considerably in the formation and 
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functioning of a professional society while many others make the 
operation of such an association most difficult. In the first place, 
he is largely a commuter, and a very busy one at that. His pro- 
gram when at school (the cooperative work plan is used at North- 
eastern) is extremely heavy, keeping him in classrooms and labora- 
tories until four or five o’clock each day.... During his working 
period, he may be employed in any of the Northeastern states, 
usually on construction and engineering projects. Unless he is 
located within a few miles of Boston, it is impossible for him to at- 
tend the Student Chapter’s affairs. 

“On the other hand, through his cooperative experience, he has 
developed a consciousness and appreciation of his profession. He 
has worked with real engineers and has engaged in genuine engi- 
neering work. He appears to be a bit older than the average college 
man, and has well-developed professional interests. 

‘Now, what we, the officers of the Student Chapter, have tried 
to do is give this student engineer a means of satisfying these in- 
terests and in so doing to round out his student training with a 
full appreciation of the aims and activities of the Society. We feel 
that we solved our attendance problem by holding the meetings 
evenings, following the completion of the school day. The meet- 
ings lasted usually from 6 to 9:30 p.m. and consisted in general of 
dinner, a business session, speaker, and discussion... ."’ 


YaLe UNIVERSITY 


“The theme of the program for our Chapter during the past 
year was planning, and it was around this aspect of civil engineer- 
ing that our activities were centered. Our definition of civil en- 
gineering is ‘Planning for the use of land and for the control and 
use of water and designing and construction works necessary to 


carry out this plan. 

The development of this theme was commenced early in the 
school year by the formation of a committee to prepare for the 
annual engineering exhibit. The purpose of the committee was to 
incorporate this aspect of planning into as many realistic phases of 
exhibits and demonstrations as would be possible in the coming 
exhibit. Modern transportation was studied, advancement in 
rural highway design was discussed, industrial plant layouts were 
considered, and the entire field of future planning was thoroughly 
covered by the committee. This comprehensive study of the ob- 
jective provided an excellent background for the construction of a 
model which, in itself, was to be 
entirely typical of modern civil 
engineering planning, and which 
became the highlight of the civil 
engineering exhibit held in Feb- 
ruary. 

The culmination of the com- 
mittee’s investigations, together 
with frequent discussions with 
the Faculty Adviser and other 
faculty members, resulted in the 
construction of a 10 by 20-ft model, 
shown in the accompanying photo- 
graph. The base was composed 
of closely packed sand, and the 
contours of an irregular landscape 
were genuinely effected. Roads 
were laid with a cement-plaster 
of Paris composition, as were the 
lengthy runways on the municipal 
airport. A realistic railroad ran 
through a tunnel and branched out 
into the shipping yard of an indus- 
trial plant. A reservoir, complete 
with dam and spillway over which 
water coursed, furnished an effec- 
tive demonstration of hydraulic 
layout. Power lines, masonry and 
steel truss bridges, and a clover 
leaf were only a few of the fea- 
tures of the model that displayed 
foresight and efficiency in civil en- 
gineering planning 

“Another important aspect of 
the Student Chapter program was 
the establishing of a noticeably 
closer tie between students and 


Civit ENGINEERING for December 194i Vou. a, No. p 


faculty. This was evidenced by the numerous discussioy be- 
tween the faculty and Chapter members, the dinners, and the jp 
formal get-togethers. These activities strengthened faculty and 
student relationships which, we feel, is one of the outstanding ac. 
complishments of the year.”’ 


POLYTECHNIC INSTITUTE OF BROOKLYN 


“This annual report closes the fourth successful year for the 
Evening Section of the Brooklyn Polytechnic Institute Student 
Chapter. The Evening Section was established as a separate 
group with its own officers, independent of the Day Section, after 
a combined group proved unsuccessful. It was impossible to ay. 
range meeting dates suitable to the majority of both groups. With 
the help of the faculty and the permission of the Society, oy; 
Evening Section was organized, and has proved most beneficial 
in the advancement of a more professional attitude among the sty. 
dents. 

“The existing emergency. . .has affected us both profitably and 
otherwise. The Army has taken many of our fellow students 
while still others have left town for defense work, thereby lowering 
our membership. On the other hand, a shortage of engineers has 
produced more interest in technical training thereby refilling our 
ranks, and many of us have obtained positions in the engineering 
field which were not available befoge the war. 

“Our chief aim is to maintain at all times the high standards of 
the Society and to strive to develop a professional attitude.” 


UNIVERSITY OF New HAMPSHIRE 


It was decided at the first Chapter meeting of the second se- 
mester to devote most of the time usually set aside for Chapter meet- 
ings to the construction of models and projects for the Open House. 
which was held in connection with the seventy-fifth anniversary 
celebration of the founding of the university. That this decision 
was a fortunate one is seen by the fact that many visitors ranked 
the civil engineering exhibits with the best on the campus. Some 
of the projects that took time as weil as ability were a model of an 
old-fashioned water wheel and mill, a modern hydroelectric plant, 
a plaster model of a four-leaf clover intersection, and a deck-plate 
girder bridge. Not only did the actual construction of these 
models and projects prove interesting, but the work involved 
study and research. 


Crvit ENGINEERING Mopet DisPLayep BY YALE UNIVERSITY 
CHAPTER AT ANNUAL CiviIL ENGINEERING EXHIBIT 
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ITEMS OF INTEREST 
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About Engineers and Engineering 


Civit ENGINEERING 
for January 


Lure in a large construction camp is the 
subject of the paper by Mrs. David C. 
May, who lives in Shasta, Calif., where 
her husband is on the engineering staff of 
Pacific Constructors, Inc., engaged in 
building Shasta Dam. It is seldom that 
the wife of an engineer consents to give 
her viewpoint in print, and Crvm ENc1- 
NEERING is fortunate to have this unique 
account of life in camp as told by the wife 
of one of our members. This article is of 
timely interest because of the great num- 
ber of engineers and their families now 
living in camps around our new defense 
projects. 

Sixteenth century irrigation work in 
Mexico is described by Francisco Gomez- 
Perez, Chief of the Department of Statis- 
tics, Mexican Commission of Irrigation, 
in his paper to appear in the January issue. 
The early irrigation works, planned and 
executed by the Spanish missionaries, 
show advanced engineering and adminis- 
trative ability. 

The construction of the Washington 
National Airport, by dredging fill from the 
Potomac River and building up Gravelly 
Point, is described in a soil mechanics 
paper by B. K. Hough, Jr., Senior Engi- 
neer, U.S. Engineer Office, Binghamton, 
N.Y. These large-scale dredging opera- 
tions required delicate correlation of 
settlement, drainage, and construction 
speed. They show in a striking manner 
how laboratory results must be interpreted 
in the light of practical experience. 

Recent earthquakes in Southern Cali- 
fornia emphasize the value of the work 
described by N. H. Heck, Chief, Division 
of Terrestrial Magnetism, U.S. Coast and 
Geodetic Survey, in his paper on “Ad- 
vances in Engineering Seismology.” 
Methods of seismological research are 
described by Mr. Heck in this condensed 
version of a report prepared in connection 
with the work of the Society’s Joint Com- 
mittee on Seismology. 

In addition, there will be other papers 
on a variety of subjects, including several 
from Society meetings. 


Neches River Bridge on Page 
of Special Interest 


Tue recently completed vertical-lift 
bridge shown on the Page of Special Interest 
in this issue, is on the Kansas City South- 
ern Railroad over the Neches River near 
Beaumont, Tex., and has a span of 245 ft. 
The bridge towers are 199 ft above the 
pier level, and the span rises 131.6 ft in less 
than three minutes. There is a clearance 
of 153 ft above average water level. The 
engineers in charge of design were Howard, 
Needles, Tammen and Bergendoff, of 
Kansas City, Mo., and New York. 


An American Hydrologist 
in China 


As noted in a previous issue, Past-Presi- 
dent Mead was honored with a scroll, at the 
recent hydrology conference held at Pennsyl- 
vania State College, in recognition of his 
work in the field of hydrology and hydraulic 
engineering. The following excerpts from 
Dr. Mead’s interesteng speech of acceptance 
will be of interest. 


In 1914 I accepted an invitation to be- 
come one of a commission appointed by 
President Wilson—on the nomination of 
Colonel Sibert, chairman—to go to China 
on behalf of the American Red Cross and 
the new Chinese Republic to determine the 
feasibility of plans for the flood protection 
of the Huai River valley. 

‘This Chinese trip was of great interest. 
For centuries the Huai River valley had 
been subject to extensive flood losses of 
both life and property. If the people 
escaped death from drowning, they very 
likely starved to death from the resulting 
famine. . History tells us that four 
thousand years ago . . . Ku, the first 
hydraulic engineer on record, was ap- 
pointed to rescue the Chinese people from 
such catastrophes. Ku evidently placed 
his faith in dikes, and worked on a dike 
project seven years, at the end of which 
period an unusually large flood destroyed 
the dikes and Ku was beheaded. This 
was rather a severe reprimand, but one 
which was sure to prevent further mis- 
takes on the part of Ku. While I would 
not advise the adoption of such a rule in 
this country, I am impressed with the 
great improvement in engineering work 
that such a rule would assure. 

“Following this tragic event, Yu, son of 
Ku, was appointed to accomplish the ends 
which his father failed to secure. ‘Yu 
dredged the channels of the nine streams; 
opened the Tsi and Lou, closed the Nu and 
Hun, separated the Huai and Sze, and 
drained them all into the sea.’ Yu's 
work was a success, and he was made 
emperor and denominated ‘The Great 
Yu.’ In every city in China there is a 
temple dedicated to him. This is another 
idea as to the encouragment of good engi- 
neering work in this country... .. 

“In China the principles of hydraulics 
and hydrology seem to be (at least in the 
minds of the Chinese people) somewhat dif- 
ferent from ours. It seems that certain 
dragons are active in certain unfortunate 
ways and have to be carefully watched. 
While our commission was some 600 miles 
in the interior of China, an eclipse of the 
moon occurred. I inquired through our 
interpreter of a Chinese soldier—who was 
on guard on the back platform of our pri- 
vate car—what was happening to the 
moon, and he replied with a grin that 
something was eating it. When an 
eclipse occurs in China the people get out 
with gongs, firecrackers, and various 
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other noisy equipment, to drive the dragon 
away from its intended victim. I can 
certify that such efforts are effective, for 
in the course of a few minutes the moon 
emerged from its trouble and sailed ma- 
jestically and serenely away for the re- 
mainder of the night. We learned, also, 
that the frequent floods in China are 
caused by dragons which dig into the 
mountains and release the flood waters. I 
was only in the foothills and saw no evi- 
dence of this. We, of course, regard these 
ideas as superstitious for we of this en- 
lightened country know that floods are 
caused by deforestation! We in America, 
as well as the Chinese people, are more or 
less human and hence possibly fallible.” 


Prof. N. G. Neare’s Column 


Conducted by 
R. Rospinson Rowe, M. Am. Soc. C.E. 


“Because of annual reports to follow, 
we must be brief tonite,’’ opened Pro- 
fessor Neare. ‘‘SoI call your attention to 
this map which has been submitted in 
answer to the October problem. 


DISTANCES BOPOLIS 
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@ 5¢per Mile @ 5¢ per Mile 
=$2.30 =$1.80 
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MAP OF DEFENSE COUNTY, 
W.P.A. Project No. 33297-3 
Submitted by Weston Gavett, 

Assoc. M. Am. Soc. C.E. 


“This agrees with I. C. Dailey’s project 
area, except that Etown lies east of the 
Cville-Bopolis meridian. As the problem 
was stated, there are two solutions— 
mirror twins. Incidentally the figure is of 
further interest because there is a 60° 
angle at Cville and no right angle any- 
where. Any questions or other answers?” 

“I got the same answer,”’ exclaimed 
Cal Klater, ‘‘but I had to use pins and con- 
centric-circle-templates instead of alge- 
bra. Is there a solution by rigid analysis?’’ 

“Not that I know of. The data can be 
reduced to 5 equations in 6 unknowns plus 
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4 integral requirements, which no one suc- 
ceeded in solving. However it can be de- 
duced quickly that the distance from 
Bopolis to Delphia must be 10, 11, 12, 13, 
14, 15, or 16. Trying each in turn as a 
sixth equation will give 7 sets of solutions. 
Luckily the first trial (10) will be the right 
one, for all others fail to meet the integral 
conditions 

“Former Guest Professor Richard Jen- 
ney is here again tonite and says he has a 
problem that will give you more trouble 
than your Xmas shopping or that Holly- 
wood bathroom. Tell away, Dick.’’ 

‘‘My problem is a sequel to your Sep- 
tember puzzle of the captured and es- 
caped Slavs,”’ said Jenney. ‘After Igor 
Runnenoff, the red-headed leader, joined 
his 709,639,444,800 comrades, they re- 
turned to the battlefield and found their 
discarded and scattered helmets and 
rifles. Each grabbed one helmet and one 
rifle at random 

“Said Igor, ‘I'll lay my last ruble to 16 
kopecs that one of us gets either his own 
helmet or his own rifle.’ 

‘Taken, by goshzki!’ yelled Ivan Uffoff. 
‘Surely, Comrade, you meant your last 
kopec against 16 rubles, or as many cher- 
vonetzen!’ 

“Was the bet fair and/or what were the 
odds?” 

“And may I add,"’ concluded the Pro- 
fessor, ‘‘that those who dislike large num- 
bers may have as much fun computing 
the odds if there had been only 7 or 8 
Slavs.”’ 

(First ten correct solvers of the October 
problem were: Richard Jenney, C. O. 
Baker, Weston Gavett, D. E. Hughes, 
J. C. F. Shafer, A. Nuther Nutt (of Pitts- 
burgh), F. C. Prescott, Alfred Africano, 
Roland Vokac and J. C. Harker—all 
members except Mr. Vokac, Professor 
Prescott and, for all we know, Nutt.) 


A. N. Talbot Honored by 
American Railway 
Engineering Association 

On Ocroper 21 the American Railway 
Engineering Association unveiled a tablet 
citing the achievements of A. N. Talbot, 
Past-President and Honorary Member of 
the Society, as chairman of the A.R.E.A. 
Committee on Stresses in Railroad Track 
From the inception of the committee in 
1914 until his resignation a few months 
ago, Professor Talbot was in charge of the 
investigation of this committee, which is 
said to constitute the best body of infor- 
mation about stresses in railroad track 
available anywhere 

The unveiling ceremonies took place in 
the College of Engineering of the Uni- 
versity of Illinois, to which the tablet was 
presented in tribute to Professor Talbot's 
long career as engineering teacher there 
(he retired in 1926 with the title of profes- 
sor emeritus) Dean M. L. Enger ac- 
cepted the tablet for the university, and 
F. L. C. Bond, president of the A.R.E.A., 
delivered the principal address. The re- 
sponse by Professor Talbot closed the exer- 
cises. The tablet will be placed in the 
Arthur Newell Talbot Laboratory of Ma- 
terials Testing. 
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Mathematical Tables 
Available 


AN activity of the Works Projects Ad- 
ministration that deserves to be noted by 
engineers is the compilation and publica- 
tion of useful mathematical tables. 
Among those completed, the following are 
of potential interest to civil engineers: 

1. Table of the First Ten Powers of 
the Integers from 1 to 1,000. 80 pp 
(1939). 

2. Tables of the Exponential Function 
535 pp. (1939). 

x = [— 2.5000(0.0001)1.0000; 18D}, 

x = [2.500(0.001)5.000; 15D}, 

x = [1.0000(0.0001)2.5000; 15D), 

x = [5.00(0.01)10.00; 12D}. 

3. Tables of sin x and cos x for Radian 
Arguments. 275 pp. (1940). 

x = [0.000(0.001)25.000; 8D}, 

x = [0.00001(0.00001)0.00009; 15D), 

x = [0.001(0.001)0.009; 15D}, 

x = [0.1(0.1)0.9; 15D], 

x = [0(1)100; 8D}, 

x = [0.0001(0.0001)0.0009; 15D}, 

x = [0.01(0.01)0.09; 15D}, 
= [0.00000(0.00001)0.01000; 12D}. 

There is also included a conversion table 

between radians and degrees. 


4. Tables of sin x, cos x, sinh x, cosh y 
for Radian Arguments. 405 pp. (1949) 
x = [0.0000(0.0001) 1.9999; 9D) 

x = [0.0(0.1)10.0; 9D). 

There is also included a conversion | abje 
between radians and degrees. 

5. Tables of Planck’s Radiation ang 
Photon Functions. Published in the 
Journal of the Optical Society of Am. Tica, 
vol. 30, pp. 70-81 (1940). 

6. Tables of Grid Coordinates (Ameri. 
can Polyconic Projection) at 5-min inter. 
vals of latitude and longitude for |atj. 
tudes from 7° to 28°. (For the War De. 
partment.) 

7. Tables of Grid Coordinates of 
Northwestern Extension of U.S. (Ameri. 
can Polyconic Projection. For the War 
Department.) 

8. Table for Map Projections of North- 
western Extension of U.S. (American 
Polyconic Projection. For the War De- 
partment» 

These can be secured by writing to the 
Federal Works Agency, Works Progress 
Administration, 70 Columbus Avenue, 
New York, N.Y. 

In addition to those listed, other tables 
are being prepared 


The J. Lloyd Kimbrough 
Medal—First Award to 
Robert Moses 


A NEW AWARD has been established by 
the American Institute of Steel Construc- 
tion—the J. Lloyd Kimbrough Medal. 
The purpose is to ‘““commemorate achieve- 
ments in steel construction,’’ and also to 
honor one of the founders and the first 
president of the Institute, J. Lloyd Kim- 
brough. He held that office for seven 
years and thereafter was a board member 
until his death a few years ago. His 
business connection was with the Indiana 
Bridge Company of Muncie, Ind. 

The medal, of solid gold, is symbolic in 
design. It may be awarded for accomp- 
lishments in the engineering or public 
service fields, providing the recipient has 
an outstanding record in promoting the 
usefulness of structural steel. 

No regular interval for making this 
award is announced; it will be reserved 


for proper occasions whenever they occur 
The first recipient has a notable career 
to his credit. He is the Hon. Robert 
Moses, Commissioner of Parks of New 
York City, as well as president of the 
Long Island State Park Commission, and 
holder of other offices in parkway and 
bridge work. Well known among public 
officials and engineers alike are his achieve- 
ments in creating over a half-billion dollars 
worth of improvements in and about New 
York City. These have included state 
and city parkways, bridges, parks, and 
beaches. 

For these accomplishments, in which he 
is still engaged, the first award of the 
medal was made at the annual meeting of 
the Institute in White Sulphur Springs 
on Thursday, October 16. No engineer 
will deny that Mr. Moses well satisfies the 
requirements for such a medallist, a 
“‘man who has made an outstanding con- 
tribution to the structural steel fabricated 
industry.”’ 
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esearch Fellowship Avail- 
able at Lehigh University 


\n AMERICAN Institute of Steel Con- 
struction research fellowship is available 
at Lehigh University, starting in either 
February or September 1942 and con- 
tinuing for a two-year period. The annual 
salary is $750 for ten months of half-time 
research work, together with freedom from 
tuition fees, the holder of the fellowship 
to have the privilege of carrying on part- 
time graduate study toward an M.S. or 
Ph.D. degree. Problems in the modern 
design of steel structures will be investi- 
gated analytically and by structural test. 

Applicants must have a bachelor’s de- 
gree in civil engineering, and each should 
submit a transcript of his scholastic rec- 
ord, a list of references, and a statement re- 
garding any special qualifications. Appli- 
cations should be forwarded to Dr. Bruce 
G. Johnston, Lehigh University, Bethle- 
hem, Pa. 


D. Robert Yarnall Awarded 
Hoover Medal 


ANNOUNCEMENT has been made of the 
selection of D. Robert Yarnall, mechani- 
cal engineer of Philadelphia, Pa., as the 
fifth recipient of the Hoover Medal. The 
medal will be presented to Mr. Yarnall 
on December 3, during the annual meeting 
of the American Society of Mechanical 
Engineers, with the following citation: 
‘D. Robert Yarnall, humanitarian, engi- 
neer, and a leader in the engineering pro- 
fession, who rendered outstanding service 
as a member of a mission that fed the 
children of Germany at the end of the 
World War and that is now aiding refugees 
in this country and Europe and providing 
food and relief for the children and mothers 
of France. These distinguished public 
services have earned for him the Hoover 
Medal for 1941.” 

Engineering service with several Phila- 
delphia firms engaged Mr. Yarnall’s ear- 
liest efforts. Later—from 1912 to 1918— 
he was vice-president and general manager 
of the Nelson Valve Company. Since 
1912, also, he has been continuously iden- 
tified with the Philadelphia firm of Yar- 
nall-Waring Company, of which he was a 
co-founder. He now holds the office of 
vice-president and chief engineer and is, 
also, a director and vice-president of the 
James G. Biddle Company and the Pullen- 
lite Company, both of Philadelphia. He 
served as a member of the Board of the 
Engineering Foundation from 1928 to 
1937, and is a Fellow of the American So- 
ciety of Mechanical Engineers. 

The Hoover Medal was established in 
1930, during the celebration of the fiftieth 
anniversary of the American Society of 
Mechanical Engineers, to commemorate 
the civic and humanitarian achievements 
of former President Herbert Hoover, 
Hon. M. Am. Soc. C.E., to whom the first 
award was made. The other recipients 
were Ambrose Swasey and John F. Ste- 
vens, Honorary Members Am. Soc. C.E., 
and Gano Dunn, M. Am. Soc. C.E. 


NEWS OF ENGINEERS 
Personal Items About Society Members 


ADDITIONAL members of the Society in 
the U.S. Naval Reserve who have been 
called to active duty include Lt. Comdr. 
Lloyd G. Frost, from general superintend- 
ent for the Louisiana Geodetic Survey, 
of New Orelans, La., to the Fourteenth 
Naval District at Pearl Harbor, T.H.; 
Lt. Comdr. Paul F. Keim, from hydro- 
electric engineer for the Federal Power 
Commission, Washington, D.C., to resi- 
dent engineer officer in charge of construc- 
tion at the Midway Islands outpost, Mid- 
way Islands, U.S.A.; and Lt. Comdr. 
Charles L. Pool, from chief engineer for 
the Rhode Island State Department of 
Public Health at Providence, R.I., to the 
Naval Operating Base at Norfolk, Va. 

Lt. Floyd L. Bollen, from associate 
engineer for the PWA, Nebraska Hydro- 
electric Projects at Kearney, Nebr., to the 
Naval Operating Base at Norfolk; Lt. 
Henry W. Bressler, from engineer for the 
U.S. Housing Authority at Silver Spring, 
Md., to the Bureau of Yards and Docks, 
Washington; Lt. John D. Burky, from 
assistant engineer for the U.S. Bureau of 
Reclamation at Boise, Idaho, to the 
Fourth Naval District at Philadelphia, 
Pa.; Lt. James G. Crooks, from construc- 
tion engineer for the Bethlehem Steel Com- 
pany at Cleveland, Ohio, to the Bureau 
of Yards and Docks, Washington; Lt. 
Glenn L. Enke, from associate engineer 
for the California State Division of High- 
ways to the Bureau of Yards and Docks; 
Lt. Thomas E. Ferneau, from resident en- 
gineer for the California State Division of 
Highways at San Francisco, Calif., to the 
Naval Operating Base at Norfolk; Lt. 
Raymond E. Flint, from field and office 
engineer for the Frazier-Davis Construc- 
tion Company at Mahopac, N.Y., to the 
Naval Operating Base at Guantanamo 
Bay, Cuba; Lt. Edward H. Gessner, from 
civil engineer of New Orleans, La., to the 
Naval Air Station at Alameda, Calif.; 
Lt. Henry F. Hormann, from assistant 
division engineer for the Consolidated 
Edison Company of New York, Inc., to 
the Bureau of Yards and Docks in Wash- 
ington; Lt. William S. LaLonde, Jr., from 
professor of civil engineering at Newark 
College of Engineering, Newark, N.J., to 
the New York Navy Yard at Brooklyn, 
N.Y.; Lt. Robert B. Morris, from asso- 
ciate engineer for the U.S. War Depart- 
ment in Washington, D.C., to the Naval 
Station at Key West, Fla.; Lt. William 
W. Studdert, from civil engineer for the 
Texas-New Mexico Pipe Line Company 
at Midland, Tex., to the Naval Operating 
Base at Norfolk, Va.; Lt. R. D. Thorson, 
from associate bridge engineer for the 
California State Division of Highways at 
Los Angeles, Calif., to the office of the Su- 
pervisor of Shipbuilding, Los Angeles 
Shipbuilding and Dry Dock Company, 
San Pedro, Calif.; Lt. William K. Van 
Zandt, from distribution engineer for the 
Houston (Tex.) Water Works, to the Navy 
Yard at Philadelphia, Pa.; and Lt. Gus- 
tave G. Werner, Jr., from field engineer for 
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Malcolm Pirnie, of New York, N.Y., to 
the Bureau of Yards and Docks, Washing- 
ton. 

Ensign William W. Olmstead, from in- 
spection engineer for the Atlantic Mutual 
Insurance Company, New York, N.Y., to 
the Fourth Naval District, Philadelphia, 
Pa.; and Ensign Richard L. Steiner, from 
assistant project planner for the U.S. 
Housing Administration, Washington, 
D.C., to the Naval Air Station at Jackson- 
ville, Fla. 

Joun W. B. BLACKMAN announces that 
he is opening offices in the Foreman Build- 
ing in Los Angeles, Calif., and that he will 
also assume the private practice of Compr. 
GrorcGe F. NicHo_tson who has been 
called to active duty with the 11th Naval 
District at San Diego, Calif. For the past 
year Mr. Blackman has been employed as 
construction engineer on the building of 
various facilities for the 11th Naval Dis- 
trict. 


Joun L. NacGee, until lately head engi- 
neer of the Eastern Division, Corps of 
Engineers, U.S. Army, Washington, D.C., 
is now chief of the engineering section of 
the Caribbean Division, with headquar- 
ters in New York, N.Y. 


ARTHUR B. MorrILu has been granted 
a year’s leave of absence from his position 
as engineer of sewage treatment for the 
Detroit (Mich.) Department of Water 
Supply in order to serve as senior sanitary 
engineer for the medical commission being 
sent to China by the U.S. Public Health 
Service. The commission will be engaged 
in the control of malaria and on other 
health problems arising in connection with 
the construction of the Burma-Yunnan 
Railroad. 


Ropert O. R. MARTIN, who is on the 
staff of the Water Resources Branch of the 
U.S. Geological Survey, has been desig- 
nated associate hydraulic engineer in 
charge of the St. Louis (Mo.) office of the 
Survey, a coordinating office for Missis- 
sippi River records. Mr. Martin was for- 
merly in the Albany (N.Y.) office of the 
Survey. 

E.uiott J. Dent, colonel, U.S. Army, 
retired, who for the past year has been on 
active duty in the Office of the Chief of 
Engineers as senior member and executive 
of the Beach Erosion and Shore Protec- 
tion Boards, has returned to the retired 
list and resumed his practice at 3403 Rod- 
man Street, N.W., Washington, D.C., 
where he will be available for consultation. 


Mason C. PRICHARD is now chief of op- 
erations of the Caribbean Division of the 
Corps of Engineers, U.S. Army, with head- 
quarters in New York City. He was for- 
merly in charge of the Flood Control Sec- 
tion in the Office of the Chief of Engineers, 
Washington, D.C. 


H. recently resigned as 
assistant city engineer of Oklahoma City, 
Okla., to accept a teaching position in the 
civil engineering department of Oklahoma 
Agricultural and Mechanical College at 
Stillwater. 

FLETCHER W. Pearce, formerly assist- 
ant professor of mathematics at the New 
Mexico School of Mines, is now associate 
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professor of civil engineering at North 
Carolina State College. 


E. C. DeGarmo has been promoted 
from the position of division engineer for 
the Florida State Highway Department to 
that of assistant state highway engineer. 


Cuarves E. Davis is now city engineer 
of Spokane, Wash., succeeding the late 
A.D. Burier. He was formerly assistant 
city engineer 


Lewis B. Moore has been appointed 
assistant chief quartermaster in the supply 
department of the Canal Zone, with head- 
quarters at Balboa Heights, C.Z. He was 
previously office engineer for the Canal 
Zone. 


Georce Kumps, captain, Corps of En- 
gineers, U.S. Army, has been ordered 
transferred from Cincinnati, Ohio, to 
Cleveland, where he will be assistant to 
the U.S. Division Engineer in charge of the 
Great Lakes Division. 


New.in D. MorcGan, Jr., recently re- 
signed as structural designer in the bridge 
office of the New Mexico State Highway 
Department at Santa Fe, N.Mex., in order 
to accept a position as instructor in the 
civil engineering department at Rutgers 
University. 


Joun Sweeney, until lately superinten- 
dent of the Board of Public Utilities of 
Paris, Tenn., has gone to Trinidad, B.W.I., 
to act as operation manager on air-base 
construction. 


James L. LANp has been granted a leave 
of absence as materials engineer for the 
Alabama State Highway Department in 
order to serve as principal engineer, Air- 
port Division of the U.S. Engineer Office 
in Washington, D.C. 


Ben E. Torpen has been appointed 
chief of the general engineering division of 
the Portland (Ore.) District of the U.S. 
Corps of Engineers, succeeding Maj. Paut 
D. BerriGAaNn, who has been transferred to 
Dallas, Tex. Mr. Torpen, for the past 
two years assistant to Major Berrigan, 
will direct all flood control work and mili- 
tary construction projects in the Portland 
District. 

Water H. Norris announces his re- 
tirement as structural engineer for the 
Maine Central Railroad after fifty years of 
service with this line and the Boston and 
Maine. He is taking up residence at 24 
Glenwood Avenue, Portland, Me 


Harry M. Houses is now chief engineer 
for Dunning-James-Patterson, general 
contractors of Oklahoma City, Okla. 


Orvitte V. Derr has _ temporarily 
closed his private office at 122 East 42d 
Street, New York City, in order to become 
associated with Dry Dock Associates as 
assistant superintendent and chief engineer 
on the construction of the St. Helena De- 
stroyer Base at the Norfolk (Va.) Navy 
Yard. 


STANLEY T. Barker, lieutenant com- 
mander, Civil Engineer Corps, U.S. Naval 
Reserve, is now on duty in the Aviation 
Facilities Division of the Bureau of Yards 
and Docks, Washington, D.C 


DECEASED 


CHARLES NEWTON BAINBRIDGE (Assoc. 
M. '17) project engineer for the PWA in 
Chicago, Ill., died on July 1, 1941. Mr. 
Bainbridge was for a number of years en- 
gineer of design for the Chicago, Milwau- 
kee and St. Paul Railway, with head- 
quarters in Chicago. He became project 
engineer for the PWA in 1938. 


Israev Bisuop (M. '06) con- 
struction engineer of Montreal, Canada, 
and a member of the Montreal Tramways 
Commission, died at Joliette, Quebec, on 
October 2, 1941. He was 66. In 1919 
Mr. Bishop became managing director of 
the Raymond Concrete Pile Company in 
Montreal and the following year founded 
his own company under the name of Wil- 
liam I. Bishop, Ltd. 


Josern BourGuiGNon (Assoc. M. '10) 
consulting engineer of Flushing, N.Y., 
died in that city on October 17, 1941. 
Mr. Bourguignon, who was 62, had been 
with the American Bridge Company, 
Milliken Brothers, Post and McCord, and 
several other engineering firms. 


RosBert Francis Brown (M. ’30) plant 
manager of the California Water Service 
Company, died on October 29, 1941. He 
was 45. From 1916 to 1925—except for 
a period of war service—Mr. Brown was 
with the Burns and McDonnell Engineer- 
ing Company, of Kansas City, Mo. Later 
he was with the Western Pipe and Steel 
Company and the Public Works Engineer- 
ing Corporation, San Francisco. During 
the war he served with the 110th Engineers, 
35th Division, of the U.S. Army. 


WALTER Epwarp Davucny (M. ’03) of 
Riverside, Calif., died at his home there 
on October 23, 1941, at the age of 86. Dur- 
ing his earlier years Mr. Dauchy was en- 
gaged in railroad construction work in the 
West. From 1899 to 1903 he served as 
chief engineer of the Chicago, Rock Island 
and Pacific Railway, and from 1904 to 
1906 as division engineer on the Culebra 
Division of the Panama Canal. He then 
spent three years in charge of construction 
for the Chicago, Milwaukee and Puget 
Sound Railroad on its Pacific Coast exten- 
sion between Butte, Mont., and Avery, 
Idaho. He retired in 1910. 


Georce CHRISTIAN GRARETER (Assoc. 
M. '17) since 1931 vice-president and gen- 
eral manager of the Richmond Sand and 
Gravel Corporation, of Richmond, Va., 
died in February 1941, though the Society 
has just heard of his death. He was 53. 
Mr. Graeter was in the U.S. Engineer De- 
partment from 1905 to 1913, and develop- 
ment and chief engineer of the Western 
Tie and Timber Company, of St. Louis, 
Mo., from 1919 to 1926. During the war 
he served as a captain with the A.E.F. in 
France in charge of the location and con- 
struction of military railroads. 

CHARLES SAMUEL GREEN (M. ’12) con- 
sulting engineer of New York, N.Y., died 
on October 23, 1941. Mr. Green, who was 
68, was engineer of design for the Borough 


Vou. 1, No. x 
ef the Bronx from 1912 to 1917, and ‘rom 
1919 to 1921. From the latter year t 
1936 he was, successively, manager, con- 
struction engineer, and president of the 
Klein and Jackson ConstructionCom; any, 
of New York City. He then establisheg 
his consulting practice. During the way 
he served in the Engineer Corps of the 
U.S. Army, with the rank of captain 
CHARLES Howarp Paut (M. '08) con. 
sulting engineer of Dayton, Ohio, died on 
October 6, 1941. He was 66. Mr. Pay! 
was with the U.S. Bureau of Reclamation 


CHARLES H. 


from 1904 to 1915, and from the latter year 
to 1924 was with the Miami Conservancy 
District—part of the time as chief engi- 
neer on the construction of its five dams. 
From 1916 on, he also maintained a con- 
sulting practice. Some of the large proj- 
ects on which he was engaged as a consult- 
ant were Grand Coulee Dam, the Central 
Valley Project, and the TVA dams. He 
was an original member of the Dayton 
City Planning Board, resigning to assume 
duties with the Dayton City Commission 
Long active in the affairs of the Society, 
Mr. Paul served as Director from 1924 to 
1928. In 1922 he was the recipient of the 
Society’s Norman Medal. 

HERMANN MERIWETHER KNapP (M. '05) 
retired engineer of Covington, Ky., died at 
his home there on October 17, 1941. Mr. 
Knapp, who was 71, was for thirty-five 
years contracting manager of the Ameri- 
can Bridge Company. At one time, also, 
he was connected with the U.S. Steel 
Company. He retired in 1936. 

EpWIN WEED KRAMER (M. ’25) regional 
director of the Federal Power Commission, 
San Francisco, Calif., died on October 31, 
1941, at the age of 54. From 1907 to 
1936 Mr. Kramer was an engineer in the 
U.S. Forest Service, and from the latte: 
year on was in the San Francisco office of 
the Federal Power Commission. He was 
author and co-author of several works on 
hydraulics. 

ENGELBERT CONRAD LAWRENCE (Assoc 
M. ’09) civil engineer of Baltimore, Md., 
died at Catonsville, Md., on October 25, 
1941, at the age of 66. For the past thirty 
years Mr. Lawrence had been connected 
with the U.S. Fidelity and Guaranty Com- 
pany, and, at the time of his death, was 
contracting adjusting engineer. Earlier 
in his career he was assistant harbor eng’ 
neer of Baltimore. 
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Darcy Scupper (Assoc. M. 
1’ architect and engineer of Newark, 
N_|., died on October 4, 1941, at the age 
of 97. From 1901 to 1908 Mr. Scudder 
wa. in the office of W. P. Field, civil engi- 
nec: of Jersey City, N.J. From the latter 
year on, he was in private practice in New- 


ark, advising on numerous construction 
projects in the state of New Jersey. 

Burr Henry Srpson (M. until 
lately State Road Commissioner of West 
Virginia, Charleston, W.Va., died there re- 
cently. Mr. Simpson, who was 56, had 
been resident engineer for the Ohio State 


Highway Department (1914 to 1917); 
field engineer and assistant district engi- 
neer for the Portland Cement Association 
(1917 to 1921); and sales engineer for the 
Kentucky Rock Asphalt Company (1921 
to 1927). From 1927 to 1934 he was 
city engineer of Buckhannon, W.Va 


Changes in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 


From October 10 to November 9, 1941, Inclusive 


AppITIONS TO MEMBERSHIP 


ApraMs, Metvin (Jun. '41), Junior 
Naval Archt., U.S.N., Navy Yard, Philadel- 
phia, Pa. (Res., 959 Fiftieth St., Brooklyn, 
N.Y.) 

Aprotr, Lyte (Jun. ‘41), Box 264, 
Pleasanton, Calif. 


Apams, Evererr (Jun. ‘41), Student 
Engr. (Civ.), War Dept., Caddoa (Res., 661 
Moore St., Las Animas), Colo. 


Apkins, Marvin (Jun. '41), Care, Special 
Eng. Div., The Panama Canal, Drawer B, 
Gatun, Canal Zone. 


Wrson MBeRRIMAN (Jun. '41), Junior 
Cartographic Engr., U.S. Coast and Geodetic 
Survey, Room 1009, Commerce Bldg. (Res. 
428 Whittier St.), Washington, D.C. 


Acvin ALpert (Jun. '41), Junior Engr. 
Civ.), U.S. Engr. Dept., 751 South Figueroa 
St. (Res., 1809'/: South Sycamore Ave.), Los 
Angeles, Calif. 


Anpros, Cart (Jun. °41), Ensign, U.S.N.R., 
Fort Schuyler, New York, N % 


DONALD WILLIAM (Jun. Care, Com- 
pany B, 16th Engr. Battalion, U.S. Army, Fort 
Knox, Ky. 


Batorncer, Epwarp Jossrn (Jun. ‘41), Field 
Engr., Giffels & Vallet, Inc., and Charles W. 
Cole & Sons, Kingsbury Ordnance Plant, 
Kingsbury (Res, 406 Roosevelt Rd., Walker- 
ton), Ind. 


Bates, Byron (Jun. '41), 2628 Chest- 
nut, Kansas City, Mo 


BaLLences, Cart Benton (Jun, '41), 2d Lt., 8th 
Signal Company, U.S. Army, Army Post Office 
&, Fort Jackson, 5.C 


Beurk, CHartes Narcre, Jr. (Jun. “41), With 
Worden-Allen Co., 3d and Capital (Res., 5730 
North Bay Ridge Ave.), Milwaukee, Wis. 


Francis (Jun. '41), 2d Lt., 4lst 
Engrs. (Gen. Service), U.S. Army, Fort Bragg. 
N.C 


Birt, Mover (Jun. °41), Structural 
Engr, Bureau of Yards and Docks, U.S.N., 
18th and Constitution Ave. (Res., 1822 Kil- 
bourne Pl.), Washington, D.C. 


BLAKe, ROBERT LOGAN (Jun. '41), Junior Engr., 
U.S. Geological Survey, 402 Home Builders 
Bidg., Phoenix, Ariz. 


Bopay, Paut (Jun. '41), 180 Riverdale Ave., 
Yonkers, N.Y. 


Borse, Orrs (Jun. '41), Hurley, N.Mex. 


Botton, GeorGe Nemson (Jun. "41), Ensign, 
U.S.N R., Office, Insp. of Navy Material, 600 
“te = St., San Francisco (Res., 2401 Warring 

, Berkeley), Calif. 


Bonp, CHarLes Forrest (Jun. '41), Junior Civ. 
Engr., SCS, U.S Dept. of Agriculture, San 
Fernando (Res., 1248 West 5ist Pl., Los An- 
geles), Calif 


BRANNAN, Hayes (Jun. '41), 2d Lt., Quar- 
termaster Corps (Constr. Div.), U.S. Army, 
Danville General Hospital, Danville, Ky 
Res., 1850 Ashland Ave., Columbus, Ohio.) 


Brasw eit, CLARENCE Davip (Jun, '41), Junior 
Civ. Engr., TVA, 101 Pound Bidg., Chatta- 
nooga, Tenn. 


BRINKERHOFF, Henry (Jun. ‘°41), 
Bridge Draftsman, A.T. & S.F. Ry., 80 East 
Jackson Blvd., Room 1243 (Res., 10635 Long- 
wood Drive), Chicago, Ill. 


Brovukx, Ortro (Assoc. M’'41), Chf. Structural 
Engr., Contrs.—Pacific Naval Air Bases, 
Contract 3550, Honolulu, Hawaii. 


Brown, Rosert Covey (Jun. "41), Draftsman, 
Atkinson-Kier Co., Redding, Calif. 


Brown, Ropert Manassas (Assoc. M'41), As- 
sociate Engr., State Highway Dept., Headland 
(Res., Midland City), Ala. 


Bunch, MorGan Wimperty (Jun. ‘41), Junior 
Engr., War Dept., Alabama Ordnance Works 
(Res., 1208 Broadway St.), Sylacauga, Ala. 


Busse, Wi.sur Epwarp (Jun. '41), Ensign E-V 
(s), U.S.N.R., Box 620, R.R. 2, Des Plains, 
Ill 


Joun Evwarp (Jun. 41), Junior Engr. 
East Bay Municipal Utility Dist., 512 Six- 
teenth, Oakland, Calif. (Res., 2832 Seneca 
St., St. Joseph, Mo.) 


Carzg, Donato Epwarp (Jun. ‘41), Detailer, 
Am. Bridge Co., Elmira Plant (Res., 213 West 
10th St.), Elmira Heights, N.Y. 


CHANG, ArTHuR CHENG CHUNG (Jun. '41), Box 
664, Station A, Champaign, III. 


CiarK, Ropert Taytor (Jun. ‘41), Asst. to 
Const. Quartermaster, Const. Quartermaster 
Office, Harbor Defenses of Narragansett Bay, 
Fort Adams, R.I 


Cops, Lewrs (Jun. 41), Junior Engr. 
(Civ.), U.S. Engrs., 611-1 Santa Fe Bidg., 
Galveston, Tex. 


Coox, THomas Epwarp (Jun. '41), Engr's. Asst., 
Humble Oil & Refining Co. (Res., 417'/: Michi- 
gan), Baytown, Tex. 


Cooper, CARROLL Wooprow (Jun. '41), 2d Lt., 
Infantry, U.S. Army, Company C, 54th Train- 
ing Battalion, Camp Wolters, Tex. 


Corps, WALTER Donacp (Jun. '14), Junior Engr., 
U.S. Engr. Dept., Clock Tower Bldg., Rock 
Island, Il). (Res.. Y¥.M.C.A., Davenport 
lowa.) 


Jack WorTHINGTON (Jun. ‘41), Civ. 
Engr., Ensign S. Cottrell, 211 S.A. & K. Bldg., 
Syracuse, N.Y. 


Frank Rownatp (Jun. °41), Junior 
Engr. (Civ.), U.S. Engr. Sub-Office, 110 East 
Garden St. (Res., 1109 North James St.), 
Rome, N.Y 


Davis, Donato Cartes (Jun. '41), 426 South 
Marion Ave., Washington, lowa. 


Dawson, Joun Howarp Heaton (Jun. ‘41), 
Care, Civ. Eng. Dept., Lehigh Univ., Bethle- 
hem, Pa. 


TOTAL MEMBERSHIP AS OF 
NOVEMBER 9, 1941 
Members.......... 5,731 
Associate Members.. .... 6,731 
Corporate Members... 12,462 | 

Honorary Members....... 37 
Juniors 4,650 
Affiliates .. 68 
Fellows. l 


DeaL, Humes (Jun. Vice-Pres., 
H. B. Deal & Co., Inc., 1218 Olive St. (Res., 265 
North Union Blvd.), St. Louis, Mo. 


Derrricn, Ropert Grant (Jun. ‘41), Junior 
Engr., U.S. Engr. Office, 909 Calvert Bldg. 
(Res., 3214 Elgin Ave.), Baltimore, Md. 


DeVrvaiss, Fioyp (Jun. '41), Lt., Corps of 
Engrs., U.S. Army, Fort Benning, Ga. 


Joun AntrHony (Jun. '41), 54 West Mills 
Ave., Wyoming, Ohio. 


Dotter, Evcene Victor (Jun. '41), 119 Seventy- 
first St., Guttenberg, N 


Dusprow, Morcan Davis (Jun. ‘41), Junior 
Engr., U.S. Waterways Experiment Station, 
U.S. Engrs. Sub-Office, lowa City, Lowa. 


Ropert Gustave (Jun. '41), 818 Sey- 
mour Ave., Lansing, Mich. 


Esevinc, Dick Winprrecp (Jun. '41), 211 North 
23d St., Corvallis, Ore. 


ECKENPEL DER, Mervin CurrsTian (Jun. ‘41), 
Ensign, U.S.N.R. 54 Garfield St., Cambridge, 
Mass. 


EckMAN, GrorGe (Jun. ‘41), Eng. Aide, TVA, 
511 Union Bldg., Knoxville, Tenn. 


Eppy, Criype (Assoc. M. ‘'41), Asst. 
Engr., Maps and Plans, Div. of Design, State 
Dept. of Roads and Irrig., State House (Res., 
910 South 35th St.), Lincoln, Nebr. 


Erxrkson, Lester Ove (Jun. Bridge Drafts- 
man, State Highway Dept. (Res., 1316 South 
Washington St.), Olympia, Wash. 


Aven LAMAR (Jun. "41), Steel De- 
tailer, Ceco Steel Products Corp., 1000 Wal- 
tower Bidg., Kansas City, Mo. (Res., 201 
North 8th, Fort Smith, Ark.) 


Farquuar, Ropert Epwarp (Assoc. M. ‘41), 
Engr., Western Metal Mfg. Co., Box 1623, 
Houston (Res., 1516 West 30th St., Austin), Tex. 


Fernson, Samus. Henry (M. °41), Capt., 45th 
Field Artillery Battalion, U.S. Army, Fort 
Jackson (Res., 220 South Gregg St., Columbia), 


5. 


FINNER, GLENN FrepericKk (Jun. '41), Eng. Aide, 
TVA, 700 Union Bldg., Knoxville, Tenn. 


FrintTaK, GeraLp Georce (Jun. '41), Eng. Aide, 
TVA, Box 116, Norris, Tenn. 


Fisner, Vorcor Raymonp (Jun. '41), Junior Engr., 
CCC-1D, Navajo Service, Shiprock, N.Mex 


Foce., Joun Martin (Jun. ‘41), Estimator, 
Fogel Constr. Co., 838 Lathrop Bldg., Kansas 
City, Mo. 

Fooks, Jack Herspert (Jun. '41), Junior Engr., 
Wilmington Water Dept., 16th and Market 
Sts. (Res., 1015 West 8th St.), Wilmington, 
Del 


FunpersurRK, Horace Boyce, Jr. (Jun. '41), 
Ensign, A-V (S), U.S.N.R., 451 Marlborough 
St., Boston, Mass. (Res., 823 West St., Bain- 
bridge, Ga.) 


Furr, Howarp Lee (Jun. 41), Camp Finance 
Office, Camp Polk, La. 


Furrer, Emery Cioyp (M. '41), Chf. Draftsman, 
United Engrs. and Constructors, Philadelphia, 
Pa. (Res., 4107 North Osceola Ave., Chicago, 
Ill.) 


Gatien, Jonn James (Assoc. M. '41), Instr., Civ. 
Eng., Villanova College, Villanova (Res., 3130 
Guilford St., Philadelphia), Pa. 


'41), Senior Eng. Aide, 
State ighway Dept., 497 South Main St., 
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East Hartford (Res., 372 Woodland St., Hart- 
ford), Conn 


Gawrtnror, Roserr (Jun. 41), With 
Am. Bridge Co. (Res., 576 Harrison), Gary, 
Ind 


Gesset, Crype Davin (Jun. “41), East 3822 
Second Ave., Spokane, Wash 


Revwornps (Jun. 41), 2d Lt., 
Corps of Engrs., U.S. Army, 47th Engr. Regi- 
ment, Fort Ord (Res., 437 East Maple St., 
Stockton), Calif 


Gonmann, Hersert Raymonp, Jr. (Jun. 
Junior Engr., U.S. Engr. Dept., Godman Field, 
Fort Knox, Ky. 


Grapy, Rosert Hower (Jun. "41), Asst. Engr., 
Div. of Water Resources and Eng., Dept. of 
Conservation and Development (Res., 1305 
Colonial Rd.), Raleigh, N.C 


Granam, Tomas (Jun. Engr., Utah 
Const. Co., Camp 2, Nantahala, N.C 


Grant, Francts Raven (Assoc. M. "41), Ist Lt., 
Cavalry. U.S. Army, Weapons Dept., Cavalry 
Replacement Training Center, Fort Riley, 
Kans 

Greeensero, Attyn (Jun. Junior 
Naval Archt., U.S. Navy, Navy Yard, Phila- 
deiphia, Pa. (Res., 2137 East 23d St., Brook- 
lyn, N.Y.) 

Gutipay, Joun (Assoc. M. '41), Engr., 
Maurice R. Scharff, 285 Madison Ave., New 
York (Res, 135 North Fulton Ave., Mount 
Vernon), N.Y 

Braun, FPepertco (Assoc. M ‘41), 
Constr. Engr., Virilla R. Hydro-Elec. Plant, 
Compania Nacional de Fuerzay Luz (Ebasco 
Services, Inc.) (Res., Apartado 1945), San Jose, 
Costa Rica 

Haut, Jane Cuarvorre (Jun. '41), Public Health 
Engr., State Health Dept., Box 246, Houston, 
Mo 


Hanp, Joun Frep (Jun. ‘41), Eng. Aide, TVA 
1900 West Clinch Ave., Knoxville, Tenn 


Eart Warrremore, Jr. (Jun. 41), 
Engr., Associated Factory Mutual Fire Ins 
Cos., 184 High St. (Res., 32 Queensberry St., 
Apt 15), Boston, Mass. 

Haypen, Burorp Martne, Jr. (Jun. 41), En- 
sign, A-V (S), U.S.N.R., B.O.Q., Naval Air 
Station, Sand Point, Seattle, Wash 


Jupson Currrorp (Assoc. M. ‘41), 
Asst. Structural Engr., TVA, 6th and Market 
Sts., Chattanooga (Res., 106 Louisiana Ave., 
Signal Mountain), Tenn 

Hresert, Norman Lee (Jun. ‘41), Student 
Engr., Office Eng. Div., The Panama Canal, 
Balboa Heights, Canal Zone. 


Lewrs Water (Jun. Asst. Civ 
Engr., TVA, Fort Loudoun Dam (Res., 208 
Kingston St.), Lenoir City, Tenn, 


Hopes, Lawrence Jupson, Jr. (Jun. ‘41), 
Junior Engr U.S. Engr. Dept., Box 186, 
College Park, Md 

Hocan, Raymonp Cart (Jun. ‘41), Aluminum 
Club, New Kensington, Pa 


Hotton, Harry HAMILTON (Jun. ‘41), Junior 
Civ. Engr., TVA, Box 272, Sevierville, Tenn. 

Horxtns, Jr. (Assoc. M. ‘41), 
Asst., Engr. Corps, B. & O.R.R., Baltimore and 
Charles Sts., Room 609, Baltimore, Md 


Horen, Lovurs (Jun. 41), Junior Engr., 
U.S. Bureau of Reclamation, Dept. of Interior, 
California Fruit Bidg., Secramento, Calif 
(Res., 2520 Campbell St., Baker, Ore.) 


Hoven, Leonarp Evian, Jr. (Jun. 41), Junior 
Enger,, War Dept., Castle Bidg. (Res., 716 
South Elwood), Tulsa, Okla 


Howe.t, Laurence Lawton (Jun. ‘41), Junior 
Engr., U.S. Engrs., 3d and Broadway (Res., 
1510 Battery St.), Little Rock, Ark 


Hoyt, Joun Fotsom (Jun. '41), Agriculture Aid 
Trainee, SCS, U.S. Dept. of Agriculture, 
Presque Isle (Res., Fort Fairfield), Me 


Hvuertis, Kurt Max (Jun. Structural 
Draftsman, H. J. Brunnier, Box 80, Sub Base, 
Coco Solo, Canal Zone 


Jackson, Donato Huon (Jun. '41), Box 362, 
Watford City, N. Dak 


Jacopson, Oscar Bayarp (Jun. ‘41), 1705 La 
Porte Ave., Whiting, Ind 


Janpa, Benjamin Husert (Jun. ‘41), Junior 
Hydr. Engr, Water Resources Branch, U.S. 
Geological Survey (Res., 601 West Lith St.), 
Rolla, Mo 

Jesrersen, Ropert Jown (Jun. ‘41), Junior 
Engr Todd-California Shipbuilding Corp., 
Richmond (Res., 2530 College Ave., Berkeley), 
Calif 


Jones, Joun Huon (Jun. ‘41), Junior Engr., 
Richmond Shipbuilding Corp., Ft. of 14th St., 
Richmond (Res., 2315 Dwight Way, Berkeley), 
Calif 


Juttan, Romorto Rowatp (Jun. Junior 
Engr., C. A. Julian, Inc., 243 West Oak Ave. 
(Res., 324 West Wildwood Ave.), Wildwood, 
N.J 

Kartser, Frepextck Ferprnanp (Jun. ‘41), 
Draftsman, Am. Bridge Co., Ambridge, Pa. 
(Res., 6257 Sixtieth Drive, Maspeth, N.Y.) 


KaurmMan, Herpert Leonarp (Jun. '41), Drafts- 
man, Sanborn & Bogert, 30 Church St., New 
York, N.Y (Res., 132 Sixty-fifth St., West 
New York, N.J.) 


Anperson (Jun. With Am. 
Bridge Co., Ft. of Warren St. (Res., 574 Ruth- 
erford Ave.), Trenton, N.J. 


Kipo, Kuntro (Jun. °41), 2141 Kawaiholo St., 
Honolulu, Hawaii. 


Kuatre, Atsert Lapp (Jun. ‘41), Junior San. 
Engr., State Board of Health, 1098 West Michi- 
gan (Res., 2330 Hobart Ave), Indianapolis, 
Ind 


Kurrret, Gorpon Haywarp (Jun. Civ. 
Engr., A. Teichert & Son, Inc., 1846 Thirty- 
seventh St. (Res., 2665 Curtis Way), Sacra- 
mento, Calif 


Joun (Jun. 1008 West 
Green St., Urbana, Il. 


KNOWLTON, CHARLES FRANKLIN (Jun. '41), With 
Arch Rib Truss Co., 4819 Exposition Blvd. 
(Res., 3443'/: West Bivd.), Los Angeles, Calif. 


LANSING, Henry WARNER (Jun. 41), Junior Civ 
Engr., Standard Oil Development Co., Box 37, 
Elizabeth (Res., 117 South Union Ave., Cran- 
ford), N.J. 


Lantz, Exset Guen (Jun. 41), Draftsman, State 
Highway Dept., Cleveland St., Ravenna, Ohio. 


Lee, Lester Huno (Jun. '41), 290 Massachu- 
setts Ave., Cambridge, Mass 


Le Fevree, Francts, Jr. (Jun. 
Soils Engr., State Highway Dept., Jefferson 
City, Mo 


Lesesne, Evwarp HuGuentn (Jun. 41), 1727 
White Ave., Knoxville, Tenn 


Lonvon, Jack Dantet (Jun. 1527 West 
Clinch Ave., Knoxville, Tenn 


LouTHAN, FranNK Gareertt, Jr. (Jun. '41), 6424 
Roselawn Rd., Richmond, Va 


Lowe, Ropert Pearson (Jun. ‘41), Junior 
Office Engr., Clyde C. Kennedy, 604 Mission 
St., San Francisco (Res., 1835 Delaware St., 
Berkeley), Calif 


Lupwic, Russet, Georce (Jun. '41), San. Eng. 
Aide, 2539 College Ave., Berkeley, Calif. 


McCammon, Lewts Brown, Je. (Jun. '41), 505 
East Chestnut St., Robinson, Ill. 


McCoy, Joun Davip (Assoc. M. '41), Asst. Engr., 
U.S. Bureau of Reclamation (Res., 915 South 
2d St.), Tucumcari, N.Mex 


McGut, Hampton (M. ‘'41), Location 
Engr., State Highway Dept., Capitol Bldg. 
(Res., 141 West Santa Fe Ave.), Santa Fe, 
N. Mex 


Manpett, Lours (Jun. "41), With Fred- 
erick R. Harris, Inc., 27 William St., New 
York, N.Y. (Res., 1214 South 9th St., Plain- 
field, N.J.) 


MANGAN, Joun (Jun. '41), Junior Engr., U.S. 
Bureau of Reclamation, Maupin, Ore 


Manton, James Jay (Jun. '41), 2d Lt., Quarter- 
master Corps, U.S. Army, Asst. to Const. 
Quartermaster, Camp Bowie, Tex. 


Marve, Epwarp Avonmore (Assoc. M. ‘41), 
>tate Director, Div. of Operations, WPA, 9th 
and Broadway (Res., 1825 Eastern Parkway), 
Louisville, Ky 


Marsu, Anprew (Jun. Rodman, 
State Bureau of Highways, Winsper, Idaho. 


Marruerss, THropore Henry, Jr. (Jun. 
Draftsman, Consolidated Gas, Elec. Light & 
Power Co., Lexington Bldg. (Res., 2730 Ed- 
mondson Ave.), Baltimore, M 


May, Samus. (M. '41), Mgr., C. E 
Smith & Co., 1930 Railway Exchange Bldg., 
St. Louis, Mo 


Merer, James Epwarp (Jun. With Curtiss- 
Wright Corp., Columbus Plant, Columbus 
(Res., 4383 West 8th St., Cincinnati), Ohio 


Meserve, Eart (Jun. '41), Junior Civ. 
Engr., U.S. Engrs., U.M.V.D., 823-C Federal 
Bidg. (Res., 345la Grace), St. Louis, Mo 

Mrcasuersky, Atrrep Borts (Jun. ‘41), 447 
Vermont St., Brooklyn, N.Y. 


Vor. 11, No. 


Mires, Dante. (Jun. '40), Res. str 
Loss Prevention Engr., Liberty Mutua! Ins 
Co., 175 Berkeley St., Boston, Mass 


Montcomery, Paut Byron (Jum. '41), Scaior 
Eng. Aide, Sewage Treatment Plant 501 
Municipal Bldg. (Res., 598 Blaine Ave ) Ak. 
ron, Ohio 


Morcan, Georce Herpert (Jun. 41), D 
Morgan & Son), Ladysmith, Wis 


Morcan, Harotp (Assoc. M 41) 
Cont. Engr., Virginia Bridge Co., Birmingham’ 
Ala ‘ 


Murpocs, Rosert Roy (Jun. Junior ngr 
East Bay Municipal Utility Dist., 512 Sis’ 
teenth St. (Res., 5376 Belgrave P1.), Oakland 
Calif 

Murray, WALTER James (Assoc. M. Asso. 
ciate Engr., The Panama Canal, Administra. 
tion Bildg., Balboa Heights, Canal Zone 


Jacop Duane (Jun. "41), Junior Naval 
Archt., P-1, U.S. Navy, Navy Yard, Mare 
Island (Res., 1838 Alabama St., Vallejo), Calif 


Nassetta, ANTHONY (Jun. ‘41), Junior Gjy 
Engr., U.S. Engr. Office, 110 East Garden S¢ 
Rome (Res., 173 East 165th St., New York)’ 

Nav, Henry Harpt (Jun. '41), San. Engr. State 
Dept. of Health, Brownwood-Brown County 
Health Unit, Box 748, Brownwood, Tex 


Nessitt, Kenwarp (Jun. ‘41), Junior 
Civ. Engr., P-1, SCS, U.S. Dept. of Agriculture. 
228 East Center St., Pocatello, Idaho 


Newer, Cares (M. Pres., Meridian 
Water Co., and Associate, Loveland Engrs., 
485 California St., San Francisco, Calif 

Nrecsen, Ropert Acrrep (Jun. ‘41), Noble 
Hotel, 1520 West 8th St., Los Angeles, Calif 


NoruinG, Leonarp (Jun. ‘41), Soil- 
Cement Engr., Portland Cement Assn. 33 
West Grand Ave., Chicago, Ill 


Oakes, Cect. Koppret (Assoc. M. Asst 
Hydr. Engr., The Panama Canal, Box 114, 
Diablo Heights, Canal Zone. 


OKERLUND, CHester Devine (Jun. Box 298 
Diablo Heights, Canal Zone. 


Ovson, (Jun. 41), Junior Observer 
Meteorology, U.S. Weather Bureau, Federa! 
Bidg. (Res., 1335 Wilder Ave.), Honolulu, 
Hawaii 

Oscurin, Leo (Assoc. M. '41), Senior Engr. 
U.S. Public Works, 1227 North Broad St 
Philadelphia, Pa. (Res., 175 Riverside Drive, 
New York, N.Y.) 

Packer, Georce (Jun. '41), 189 Cedar St., Corn- 
ing, N.Y 


Pars, Raymonp Frep (Assoc. M. ‘41), Engr., 
Dept. Engr. Office, Corozal, Canal Zone 


Parks, Russert Wurppen (Jun. °41), Ensign, 
U.S.N.R., Naval Reserve Aviation Base, 
Dallas, Tex. 


Parr, Harry Avrrep (Jun. '41), Eng. Aide, U.S, 
Engr. Dept. (Res., 78 School St.), Franklin, 


Parrisn, Currrorp Marton (Jun. Sanita 
rium, Jefferson County Health Unit, Port 
Neches, Tex 

PaVecka, SterHeN (Jun. '41), Junior Engr., U.S 
Engr. Dept., 110 East Garden St., Rome, N.Y 


Pinto, CHaries Josern (Jun. '41), Senior Eng 
Draftsman, Military Div., War Dept., U5 
Engr. Dept., 17 Battery Pl. (Res., 2235 First 
Ave.), New York, N.Y 

Portnorr, Irvinc (Jun. ‘41), With Curtiss 
Wright Corp. (Res., Y¥.M.C.A.), Columbus, 
Ohio 

Pospick, Ropert (Jun. ‘41), Labora 
tory Asst., State Highway Dept., Materials 
and Tests Laboratory, Camp Hubbard (Res, 
807 West 30th St.), Austin, Tex 

PRENDERGAST, JASPER Matruew (Assoc. M 
'41), Designing Engr., Dept. Engr., U.S. Army 
Corozal, Canal Zone 

Pryor, THURMAN (Assoc. M. '41), Asst 
Highway Engr., U.S. Public Roads Admins 
tration, Box 391, Ogden, Utah 

Purpy, Grant (Jun. ‘41), 828 Park 
Ave., Baltimore, Md 

RaGENovicu, WALTER (Jun. ‘41), Junior Engr 
(Civ.), U.S. Engr. Dept., 751 South Figueroa 
St. (Res., 2101 Parkside Ave.), Los Angeles, 
Calif 

Ricwarps, Frencnu, Jr. (Jun. ‘41), 2¢ 
Lt., U.S. Army, Group 29, Coast Artillery 
School, Fort Monroe, Va 

Ritcuey, Ropert Maney, JR. (Jun. 41), Jumor 
Engr., U.S. Engrs., War Dept., 208 Pest 
Office Bidg. (Res., 2223'/: J St.), Sacramento 
Calif 
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R sarps, Wooprorp Ler (Jun. ‘41), 2d Lt, 
ompany A, llth Infantry, U.S. Army, Fort 
uster, Mich 


R otnson, (Jun. '41), Junior 
ngr., Turner Constr. Co., 420 Lexington Ave., 
ew York, N.Y. (Res., 8119 Cadwalader 
d., Elkins Park, Pa.) 


ourerR, CHARLES Emerson (Jun. '41), Looper, 
Nethiehem Steel Co., Keim St. (Res., 333 Rose- 
ile Drive), Pottstown, Pa. 


RomANO, FRANK ALBERT (Jun. ‘41), Engr.- 
Draftsman, Curtiss-Wright Corp., Genessee 
St.. Buffalo (Res., 2458 Lorillard Pl., New 
York), N.Y 


Ruxpe, Howarp Norman (Jun. ‘41), Junior 
Civ. Engr., SCS, U.S, Dept. of Agriculture, 
Ukiah, Calif 


Ruvcun, Sam (Jun. '41), Junior Engr., Todd- 
California Shipbuilding Corp., Richmond (Res., 
1604 South El Dorado St., Stockton), Calif. 


Sats, Josern Arcnre (Jun. '41), Instrumentman, 
Pennsylvania Shipyards, Inc. (Res., 2245 
Liberty), Beaumont, Tex. 


SaunDERS, Howarp Bertram (Jun. '41), 2928 
Presstman, Baltimore, Md 


ScHEINBART, IRVING (Jun, '41), Care, U.S. Engrs., 
110 East Garden St., Rome, N.Y. 


ScuroeTerR, LeonaRD Ivo (Jun. °41), 2d Lt., 
U.S. Army, Battery H, 14th Coast Artillery, 
Fort Flagler, Wash. 


SHACKELFORD, BARTON WARREN (Jun. '41), Prog- 
ress Engr., Richmond Shipbuilding Corp., 
Richmond (Res., 2530 College Ave., Berkeley), 
Calif 


SHaMAMIAN, VASGEN (Jun. ‘41), Junior Engr., 
U.S. Engr. Dept., 110 East Garden St., Rome, 
N.Y 


Saatro, Harry Howtanp (Jun. ‘41), Asst 
Deputy County Surveyor, Solano County 
Surveyor, 21 City Hall (Res., 178 Bay View 
Ave.), Vallejo, Calif 

Suay, GeorcGe Ricuarp (Jun. 41), Structural 
Steel Draftsman, Am. Bridge Co., 4 Bridge 
St. (Res., 424 Tyler), Gary, Ind 


SusersTetn, RicHarD FrRepeRIcK (Jun. ‘41), 
Care, California Inst. of Technology, 1301 East 
California, Pasadena, Calif 

Sms, JaMes Repptnco (Jun. '41), Instrumentman, 
Am. Petroleum Co., 707 Petroleum Bidg., 
Houston (Res., Edson Hotel, Beaumont), Tex. 


Sketton, Ray Hamutton, 2d (Jun. "41), Junior 
Civ. Engr., Maps and Surveys Div., TVA 
Res., 142 Ridgeside Rd.), Chattanooga, Tenn. 


Surrn, Burton (Jun. ‘41), Asst. City 
Engr., City Hall, Walla Walla, Wash. 


SODERSTRAND, JoserpH NorMAN (Jun. ‘41), 
Office of Const. Quartermaster, Camp San 
Luis Obispo (Res., 1082 Twenty-fourth St., 
Oakland), Calif. 


SoreNSEN, James Francis (Jun. '41), Junior 
Engr.. U.S. Engrs., 208 Post Office Bldg. (Res., 
1616 H St.), Sacramento, Calif. 


Serez, Harper (Assoc. M. '41), Ist Lt., 
Quartermaster Corps, U.S. Army, Mather 
Field (Res., 801 Santa Ynez Way, Sacramento), 
Calif 


Sropen, Haro_p Tures (Jun. 41), Eng. Supt., 
Pan-Am. Airways-Africa, Ltd., Chrysler Bldg., 
New York (Res., 305 East Main St., Fredonia), 


Stanton, EpGar III (Jun. °41), Jun- 
ior Engr, U.S. Engr. Dept., Plaza Blidg., 
Sacramento, Calif. 


Stevens, RaymMonp Latimer (Assoc. M. °41), 
Senior Hydr. Engr., SCS, U.S. Dept. of Agri- 
culture (Res., 611 Underwood St., N.W.), Wash- 
ington, D.C. 


Stockwett, Donatp MacArtnur (Jun. °41), 
Eng. Aide, U.S. Engr. Dept., War Dept., Sub- 
Office, Manchester, N.H. 


STRANDBERG, ARNOLD Oscar (Jun. '41), With 
Bethlehem Steel Corp., 8301 Stewart Ave., 
Chicago (Res., 958 John St., Joliet), Il. 


SULLIVAN, Witttam Waters (Assoc. M. '41), 
Associate Engr , U.S. Engr. Dept., Basic Flying 
School (Res., 16 Nasturtium St.), Sebring, Fla. 


Taytor, Josepn Epwtn (Jun. °41), Junior Civ. 
ne , SCS, 206 North Maclay, San Fernando, 
all 


Ten Eyck, Tuomas (Jun. With 
State Highway Dept., 510 State Office Bldg. 
(Res., 2248 High St.), Denver, Colo. 


Tompson, Josepntne Giapys (Miss) (Jun. ’41), 
Aircraft Engr., Budd ~~ 7 Co. (Res., 5907 
Greene St), Philadelphia, Pa 


Titus, Jonn Purp (Jun. '41), Aviation Cadet, 
4 Corps, U.S. Army, Chanute Field, Rantoul, 


TURANSKY, WALTER Gua *41), Lt., U.S. Army, 
Plattsburg Barracks, N.Y. 


Via, Cuartes Epwarp, Jr. (Jun. ‘41), With 
Virginia Bridge Co. (Res., 930 Carter Rd.), 
Roanoke, Va 


Viscovicu, Steven Josern (Jun. ‘41), 1024 
Camden Ave., South Pasadena, Calif. 


Persminc Haro (Jun. °41), Junior 
Engr., Corps of Engrs., War Dept., 3d and 
Broadway, Little Rock, Ark. 


Josern Epwarp, Jr. (Jun. '41), In- 
spection Engr., Mauran, Russell, Crowell & 
Mullgardt, St. Louis Ordnance Plant (Res., 6138 
Simpson Ave.), St. Louis, Mo. 


Voopuicuia, Tut (Jun. '41), 314 South Chester, 
Pasadena, Calif 


Watton, Granam (Assoc. M. '41), Senior Asst. 
San. Engr., Upper Mississippi River Board of 
Engrs., State Board of Health (Res., 25 North 
Spooner St.), Madison, Wis. 


Warkins, Georce Reynovps (Jun. "41), Design 
Engr., J. S. Watkins, 463 McClelland Bldg., 
Lexington, Ky. 


Wetpy, Freprick WASHINGTON (Assoc. M. 
‘41), Asst. Div. Engr.-Maintenance, State 
Highway Dept., 2814 Ninth St., Tuscaloosa, 
Ala. 


Wentcer, Stoney (Jun. '41), 117-07 One hun- 
dred and Third Ave., Richmond Hill, N.Y. 


bat Joun Bupp (Jun. '41), 341 Fifty-fourth 
.. Newport News, Va. 


Weremy, ALEXANDER (Jun. '41), Engr. Drafts- 
man, U.S. Army Engrs., 414 Wilson Bldg. 
(Res., 62 Demouy Ave.), Mobile, Ala 


Wueecer, Henry Lewts, Jr. (Jun. 41), Produc 
tion Engr., California Shipbuilding Corp., 
Terminal island, Wilmington (Res., 2701 
Golden Ave., Long Beach), Calif. 


Wartre, Kennetu Ray (Jun. '41), Care, Trinidad 
State Junior College, Trinidad, Colo. 


Wiexs, Stanton (Jun. With 
Bethlehem Steel Co., Room 1236, Oliver Bldg., 
Pittsburgh, Pa. (Res., Homewood Ave., 
North Haven, Conn.) 


Wripinc, Matin Tevrorp (Jun. °41), Constr. 
Officer, U.S. Navy, Navy Yard (Res., 55 Han- 
son P1.), Brooklyn, N.Y. 


Ropert Garrett (Jun. '41), Junior 
Engr. (Civ.), U.S. Engr. Dept., 751 South 
Figueroa St., Los Angeles (Res., 721 North 
Kenwood, Glendale), Calif. 


Ropert Anprew (Jun. '41), Junior 
Engr., U.S. Engrs., 751 South Figueroa St. 
Los Angeles, Calif. 


Roperrt STanvey (Jun. '41), With Dept. 
of Civ. Eng., Yale Univ. (Res., 2679 Yale 
Station), New Haven, Conn. 


Winn, Burorp (Jun. '41), 801 West Ist 
North, Morristown, Tenn 


Winters, Atrrep CaAtvin (Jun. '41), Box 214, 
Broken Arrow, Okla. 


WrnTontak, Stweon Georce (Jun. '41), Bridge 
and Building Apprentice, P.R.R., 26 Exchange 
Pl., Jersey City, N.J. (Res., 11 East 7th St., 
New York, N.Y.) 


Witten, Lovts (Jun. '41), Asst. Engr., Washing- 
ton Suburban San. Comm., Hamilton St., Hy- 
attsville (Res., 6 North Collington Ave., Balti- 
more), Md 


Josern Acoystus (Jun. °41), 
Asst. Maintenance Engr., Atlas Powder Co., 
Ordnance Works, Welson Springs (Res., 7820 
Minnesota Ave., St. Louis), Mo. 


Wutrers, Joun (Jun. '41), Ensign, A-V 
(S), U.S.N.R., Squadron 18A, Naval Air Sta- 
tion, Corpus Christi, Tex. 

WuNDERLICH, Freperick Winstow (Jun. '41), 
Junior Engr., U.S. Engr. Office, Victorville 
Military Airport, Victorville, Calif. 

VYarsroucs, Davin Bert (Jun. °41), 2d Lt., 
Corps of Engrs., U.S. Army, Company F, 46th 
Engrs., Camp Bowie (Res., 1700 Ave. B, 
Brownwood), Tex. 


Yoper, Marton (Jun. ‘41), Junior 
Naval Archt., U.S. Gevt., Bldg. 65, Mare Island 
(Res., 610 South Eldorado St., San Mateo), 
Calif. 

Zapr, Fritz (Jun. '41), Structural Designer and 
Draftsman, Permanente Corp., Box 29, San 
Jose, Calif. 


James Haroip (Jun. *41), 505 East 
Seneca St., Ithaca, N.Y 


MeMBERSHIP TRANSFERS 


Barrows, Danter Josern (Jun. '30; Assoc. 
M. ’41), Civ. Engr., Spencer, White & Prentis, 
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Inc., 10 Bast 40th St., New York, N.Y. (Res., 
6030 Waterman Bivd., St. Louis, Mo.) 


BauKNIGHtT, Wicrrep (Jun. "33; Assoc. M. '41), 
Associate Engr., U.S. Engr. Dept., 1032 New 
Federal Bidg. (Res., 302 Aidyl Ave.), Pitts- 
burgh, Pa 


Biount, Georce Cocnran (Jun. ‘34; Assoc. 
M. *41), Civ. Engr., The Dur-ite Co., Box 215, 
Williams, Ariz 


Carter, Georce Ricumonp (Jun. "33; Assoc. 
M. '40), 340 Rosedale Ave., St. Louis, Mo 


Cavenprsn, Lynn Ray (Assoc. M. '36; M. '41) 
Dist. Engr., State Road Comm., 11 Day an 
Night Bidg. (Res., 1120 Oakmont Rd.), 
Charleston, W.Va. 


Crows, Gseorcs Freperick (Jun. '33; Assoc. M. 
41), B , Che. of Design Section, U.S. 
Engr. € e, 415 Post Office and Courthouse 
_—- 2801 Colonial Ave., Apt. 2), Norfolk, 

a. 


Dames, Trent Rayserook (Jun. "34; Assoc. M. 
*41), (Dames & Moore), 816 West 5th St., Los 
Angeles (Res., 1965 El Molino Ave., San 
Marino), Calif 


Duwnvop, Joun ARLINGTON (Jun. '37; Assoc. M. 
‘41), Asst. Prof. of Geodesy and Transportation 
Eng., Rensselaer Polytechnic Inst. (Res., 93 
Twenty-third St.), Troy, N.Y. 


Evernnam, Earte Barnett (Jun. Assoc. 
M. '41), Constr. Engr., The H. K. Ferguson 
Co., Box 709, Princeton (Res., 512 Wildwood 
Rd., West Allenhurst), N.J. 


Green, Cart Epwtn (Jun. "28; Assoc, M. '35; 
M. '41), 7441 South East 28th Ave., Portland, 
Ore. 


Hower, Harry Norturop (Jun. '04; Assoc. M. 
"10; M. °41), Structural Engr. (Gardner & 
Howe), 76 Porter Bldg., Memphis, Tenn. 


Kuan, Fu Cuvan (Jun. "31; Assoc. M. '35; M. 
*41), House 6, Lane 607, Seymour Rd., Shang- 
hai, China. 

LANGSNER, GeorGe (Jun. ‘31; Assoc. M. '41), 
Asst. Dist. Constr. Engr., State Div. of High- 
ways, 808 California State Bidg., Los Angeles 
(Res., 101 Pamela Rd, Arcadia), Calif. 


Marr, Joun Gentie (Jun. '28; Assoc. M. '31; 

‘41), City Planning Engr., City Planning 

Comm., 318 City Hall (Res., 4272 Lakeshore 
Ave.), Oakland, Calif. 


Matzke, Artuur Fowarp (Jun. '30; Assoc. M- 
‘41), Head, Men’s Residence Halls and Associate 
in Civ. Eng., 101 rca Hall, Columbia 
Univ., New York, N.Y. 


Nasu, Woops (Jun. '24; Assoc. M. '29; 
M. ‘41), Lt. Comdr., CEC, U.S.N.R., 13th 
Naval Dist., Exchange Bldg., Seattle, Wash 


Rriocs, Henry Earve (Assoc. M. M. 
Hon. M. °41), Honorary Prof, Civ. Eng., 
Univ. of Michigan, Room 203, West Enz. Bidg., 
Ann Arbor, Mich. 


Spatu, Paut (Jun. '35; Assoc. M. 
’41), Associate Hydr. Engr., TVA, 448 New 
Post Office, Chattanooga, Tenn. 

Stopparp, Howarp AvucGustus (Jun. '39; Assoc. 

'41), Asst. Engr., U.S. Bureau of Reclama- 
tion, 936 Eleventh St. (Res., 325 North Santa 
Ana Ave.), Modesto, Calif. 

StrRANGE, OrMAN Morton (Assoc. M. '37; M. 
*41), 3901 Meade St., Denver, Colo. 

Sutkowskr, Water VALENTING (Jun. 
Assoc. M. '41), Asst. Structural Enyr., TVA, 
715 Union Bldg. (Res., 1408 Edgewood Ave.), 
Knoxville, Tenn. 

Tuomas Epwarp (Assoc. M. ‘25; 
M. '41), 106 Prospect Rd., Peoria, Ill 


Warreneap, Wiittam James (Jun. '36; Assoc. 
M. '41), With Constr. Div., War Dept., Office 
of Quartermaster Gen., Railroad Retirement 
Bidg., Washington, D.C. (Res., 328 North 
Piedmont St., Arlington, Va.) 


REINSTATEMENTS 
Bayurss, Pau M., reinstated Oct. 15, 1941. 


Erskine, ALEXANDER Maprison, Assoc. M., re- 
instated Oct. 17, 1941. 

HALLORAN, Epwtn Francts, Assoc. M., reinstated 
Oct. 25, 1941 

Stevenson, DeWitt ALEXANDER, Jun., rein- 
stated Oct. 14, 1941. 

Van Tuomas Avpert, Assoc, M., re- 
instated Oct, 17, 1941. 

RESIGNATIONS 

Hares, Lawrence Ross, M., resigned 

Oct. 17, 1941. 


Varney, Epwarp ALien, Assoc. M., resigned 
Nov. 6, 1941. 
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Applications for Admission or Transfer 


Condensed Records to Facilitate Comment from Members to Board of Direction 


December 1, 1941 NuMBER 12 


The Constitution provides that the Board of Direction shall elect or upon the opinions of those whe know the applicant personally as 
reject all applicants for admission or for transfer. In order to well as upon the nature and extent of his professional experience 
determine justly the eligibility of each candidate, the Board must Any facts derogatory to the personal character or professional 
depend largely upon the reputation of an applicant 
membership for information. should be promptly commu- 

Kvery member is urged, nicated to the Board. 
therefore, to scan carefully Grave Communications relating 
the list of candidates pub- to applicants are considered 


MINIMUM REQUIREMENTS FOR ADMISSION 


Lenora or RESPONSIBLE 
REQUIREMENT Ace ACTIVE CHARGE OF 
Practice 


lished each month in Crvit Member to 35 years 12 years strictly confidential. 
ENGINEERING and to furnish iste The Board of Direction 
the Board with data which Member €#lified to direct work 27 years 8 years RCA* will not consider the appli. 
may aid in determining the maine Qualified for sub-professional ~~ ‘ . cations herein contained from 
eligibility of any applicant. work residents of North America 

It is especially urged that Qualified by scientific acquire- ‘rali. 
defir dati Affiliate ments or practical experience 35 years 12 years until the expiration of 50 
ule recommendation as to cooperate with engineers = days, and from non-residents 


of North America until the 


to the proper grading be 
expiration of 90 days Strom 


é * In the following list RCA charge— Associate Member standard) denotes 
gwen in each case, inasmuch 


years of responsible charge of work as principal or subordinate, and RCM (responsible 


charge--Member standard) denotes years of responsible charge of IMPORTANT work, 


as the grading must be based i. e., work of considerable magnitude or considerable complexity. 


APPLYING FOR MEMBER 


Anscuvuerz, Orro Juttus (Assoc. M.), 
Kansas City, Mo. (Age 53) (Claims RCA 10.5 
RCM 21.0) Feb. 1936 to date Res. Engr 
and at present Chf. Engr., Kansas City (Mo.) 
Bridge Co 


Brown, Marvin Sancer (Assoc. M_), Cleveland 
Heights, Ohio. (Age 41) (Claims RCA 1.7 
RCM 8.2) Sept. 1940 to date Sec. Head Drafts- 
man, American Steel & Wire Co., Cleveland; 

eviously Owner's Representative, Mac- 
sregor Home for Aged; Secy., Asst. Engr., 
and Vice-Pres., Wendell P. Brown Co.; with 
Firestone Tire & Rubber Co., Akron, Ohio; 
etc. 


Frirey, Lincoun (Assoc. M.), Kansas 
City, Mo. (Age 45) (Claims RCA 15.4 RCM 
8.0) Aug. 1931 to date Prin. Asst. Engr., Black 
& Veatch 


Futwn, Everett Barnes, St. Louis, Mo. (Age 
49) (Claims RCA 1.1 RCM 10.0) Aug. i935 
to date with WPA as Engr. of Constr. and Area 
Engr. 

Garpner, Frank Henry (Assoc. M.), Bridge 
port, Ala. (Age 44) (Claims RCA 6.4 RCM 
15.9) Jume 1941 to date Engr. (Civ.), U.S 
War Dept., Corps of Engrs.; April to June 1941 
Superv. Field Engr., R. L. Kenan & Associates, 
Cons. Engrs., Montgomery, Ala.; previously 
Staff Engr., WPA, Alabama; Res. Engr., Wil- 
berding & Palmer, Cons. Engrs., Mobile; with 
FEA of PW as Associate Civ. Engr.; Locating 
Engr., Georgia Highway Dept., Atlanta; with 
TVA, Knoxville, Tenn., as Engr. Inspector 


Gopparp, James E.mer (Assoc. M.), Washing- 
ton, D.C. (Age 35) (Claims RCA 1.5 RCM 
8.5) Jan. 1941 to date Capt., Corps of Engrs., 
U.S. Army, at present assigned to Engr. Re- 
production Plant, Army War Coll.; previously 
with TVA, Knoxville, Tenn., as Asst. Hydr 
Engr., Asst. to Engr. in Charge of Valley Map 
ping, etc., and Hydr. Engr. 


Hatt, Wrttam (Assoc. M.), Durham, 
N.C. (Age 57) (Claims RCA 10.0 RCM 16.0) 
1915 to date at Duke Univ. (formerly Trinity 
Coll.), as Asst. Prof. and Prof. of Eng., Direc- 
tor, Div. of Eng., and (since 1939) Dean, Coll 
of Eng 


Jaxxuta, Arne Artuur (Assoc. M.), College 
Station, Tex (Age 37) (Claims RCA 4.8 
RCM 4.2) Sept. 1937 to Sept. 1939 Associate 
Prof., and Sept. 1939 to date Prof., of Struc- 
tural Eng., Agricultural and Mechanical Coll 
of Texas; previously Instructor in, and Asst 
Prof. of, Civ. Eng., Univ. of Michigan. 


Juntor, Francis EomMuND (Assoc. M.), Chat- 
tanooga, Tenn. (Age 40) (Claims RCA 4.7 
RCM 9.9) Aug. 1933 to date Asst. Highway 
Engr., Associate Highway Engr., Highway 
Engr., and Senior Highway Engr., TVA, in 
Charge of Highway Design Sec. 


_ANSFoRD, Wattace Monroe (Assoc. M.), 
Urbana, Ill. (Age 41) (Claims RC 10.4 D 3.7) 
Sept. 1927 to date wits Theoretical and Ap- 
plied Mechanics Dept., Univ. of Illinois as 
graduate student, Special Research Asst., In- 
structor, Associate, and (since Sept. 1937) 
Asst. Prof. 


Mitcer, ALeert, Traverse City, Mich. 
(Age 40) (Claims RCA 9.0 RCM 6.4) Sept 
1934 to date City Manager (also City Engr.), 
of Grayling, Mich., Kingsford, Mich., and 
(since Feb. 1941) Traverse City, Mich. 


Pearson, Ernar Orro, Peoria, Ill. (Age 39) 
(Claims RCM 10.1) Aug. 1938 to date Asso- 
ciate and Partner, Austin Eng. Co., Cons. 
Engrs.; previously Engr., Asst. City Engr., 
and City Planning Engr., Peoria. 


Portas, Cornetio Estariya (Assoc. M.), Pitts- 
burgh, Pa. (Age 46) (Claims RCA 6.4 RCM 
10.8) June 1936 to date with Morris Knowles, 
Inc., as Senior Asst. Engr., acting as Prin. 
Designing Engr. 


Senour, Caries, Vicksburg, Miss. (Age 49) 
(Claims RCA 8.9 RCM 12.2) June 1915 to 
date with Mississippi River Comm., as Jun 
Engr., Asst. Engr., Associate Engr., Engr. 
Senior Engr., Prin. Engr., and (since Feb 
1941) Head Engr. 


Smatruck, Water Francts, Jr. (Assoc. M.), 
Dubuque, Iowa. (Age 35) (Claims RCA 3.7 
RCM 8.1) Oct. 1939 to date Res. Engr., Sar- 
gent & Lundy; previously Res. Engr. Inspec- 
tor, PWA; with Abbott Laboratories, North 
Chicago, Ill. 


SmytTue, Jesse Viror, Indianapolis, Ind. (Age 
45) (Claims RCA 1.5 RCM 8.9) March i954 
to date with State Highway Comm. of Indiana 
as Designer, Superv. Engr., and (since Jan. 
1935) Engr. of Bridge Design. 


Taytor, Hernpon, St. Paul, Minn. (Age 39) 
(Claims RCA 3.7 RCM 11.5) Nov. 1926 to 
date with A. Guthrie & Co., Inc., as Engr., 
Office Engr., Supt., etc., and (since Feb. 1937) 
Gen. Supt. of construction. 


Waoner, (Assoc. M.), Kirkwood, 
Mo. (Age 52) (Claims RCM 12.6) June 1929 
to date with Missouri State Highway Dept., 
Div. 6, as Highway Designer, and (since Aug. 
1937) Right-of-Way Engr., under Chf. Right- 
of-Way Engr 

Wattace, Josern, Detroit, Mich. 
(Age 52) (Claims RCA 7.7 RCM 16.0) 1914 
to 1918 and 1918 to date with City Engr.’s 
Office, Detroit, as Civ. Eng. Draftsman, Asst. 
Paving Engr., and (since 1925) Chf. Paving 
Engr.. Engr. of Streets. 


Wertsnorr, Samuet, New York City. (Age 51) 
(Claims RCA 4.0 RCM 17.8) June 1941 to 
date Engr., Dreier Structural Steel Co., Lon 
Island City; Jan. 1923 to 1935 member 
firm, Weinberger & Weishoff; in the interim 
ill. 

Wueat, Winston Eart (Assoc. M.), Pensacola, 
Fla. (Age 48) (Claims RCA 3.9 RCM 20.1) 
Sept. 1935 to date County Engr., Escambia 
County, Fla. 


Wrirensero, Frank, Little Rock, Ark. (Age 53) 
(Claims RCA 2.6 RCM 12.8) 1938 to date 
with Arkansas Highway Dept. as Su 
of road-life and motor-vehicle studies and 
Asst. Engr. of maintenance; previously with 
Oklahoma State Highway Dept. 
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the date of this list. 


Worr, Henry (Assoc. M) 
Louisville, Ky (Age 36) (Claims RCA 47 
RCM 3.2) Sept. 1938 to date Engr., Havens & 
Emerson (formerly Gascoigne & Associates): 
emeey Engr., Fargo Eng. Co., Jackson, 

ich. 


APPLYING FOR ASSOCIATE 
MEMBER 


Barratt, Hersert Joun (Junior), Riverbend, 
Que., Canada. (Age 32) (Claims RCA 
Sept. 1941 to date Plant Engr., Riverbend 
(Quebec) Mill, Price Bros. and Co. Ltd.; Dec 
1940 to Sept. 1941 Engr., Defense Industries 
Ltd., Montreal, Quebec; previously Asst 
Engr. and Engr., British Columbia Pulp & 
Paper Co. Ltd., Woodfibre, B.C. 


Boyvp, James THornton, Columbus, Miss. ( 
30) (Claims RCA 1.5) Sept. 1941 to date 
Asst. Engr. (Civil), War Dept., U.S. Engrs.; 
— with Alabama Highway Dept. as 
nstrumentman and Project Engr.; Transit- 
man with U.S. Dept. of Interior, Gen. Land 
Office, Washington, D.C. 


Brinker, Russet. (Junior), Minne 
apolis, Minn (Age 32) (Claims RCA 3.2) 
Sept. 1930 to June 1935 Instructor in, and Sept 
1940 to date Asst. Prof. of, Civ. Eng., Univ. of 
Minnesota; in the interim teaching at Worces- 
ter Pol. Inst. (1 year), and Univ. of Hawaii (4 
years). 


BrunsMa, Herpert, Beech Grove, Ind. (A 
39) (Claims RCA 10.0 RCM 2.6) May 19 
to date with Indiana Highway Comm., as De- 
signer, Detailer, Estimator, Asst. Engr. of 
Bridge Design, and (since May 1939) Office 
Engr. (Design). 


BuTver, CHARLES Matnews, Lake Charles, La 
(Age 31) (Claims RCA 4.4) Oct. 1933 to date 
with U.S. Engr. Dept. as Inspector of Dredg 
ing, Jun. Engr., and (since March 1941) Asst 
Engr. 


Camppett, Ray AnpgeRSON (Junior), Laramie, 
Wyo. (Age 33) (Claims RCA 5.7) Jan. 1937 to 
April 1939 in private practice, general engineer- 
ing and contracting, April 1939 to date Engr 
and Constr. Supt., Tri-State Lumber Co., and 
(since Feb. 1940) its successor Deal Lumber 
Co.; previously Engr. and Foreman on bridge 
construction with John Krahey, Buffalo, Wyo 


Censutto, Xavier Francrs (Junior), Union 
City, N.J. (Age 32) (Claims RCA 5.0 RCM 
2.6) March to June 1941 Selectee, U.S. Army 
— 1941 to date Lieut. (j.g.), Public Works 

pt., U.S. Navy.; previously (short periods 
with various companies as Asst. Supt., Job 
Engr., Constr. Engr., etc. 


CHAMBERLAIN, Lawrence Eart, State College 
Pa. (Age 27) (Claims RCA 1.3) Sept. 194! 
to date Supervisor, Civ. Eng. courses, Eng. De- 
fense Training Program, Pennsylvania State 
Coll.; previously Civ. Engr. (Constr.), Herliby 
Mid-Continent Co., Chicago, Ill.; Sales Engr 
Steel Sheet Piling Dept., Inland Stee! Co 
Chicago. 

Comins, Harrrson Durotn (Junior), Columbia 
Mo. (Age 32) (Claims RCA 1.8) Sept. 1937 
to June fo41 Instructor in, and Sept. 1941 to 
dat Asst. Prof. of, Civ. Eng., Univ. of Missour: 


pre 


872% shop fabricated — that's what welded con- 
struction permitted in the fabrication of this 250-ton 


steel frame for a skewed railway crossing over a 
city street. The remaining 12'%2°%—which consisted 
of 436 linear feet of welding — was completed on 
the job in fast time. This speedy construction meant 
less traffic delay . . . fewer time-consuming detours. 
Once installed the welded frame assures long years 
of trouble-free service because the welds were 
properly made with Airco electrodes and Airco- 


Air 
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MAGNOLIA-AIRCO GAS PRODUCTS CO. 
AIRCO DISTRICT OFFICES IN PRINCIPAL CITIES 


WELDED 
CONSTRUCTION 
which 
PERMITTED 87'2% 
of this 
underpass frame 


TO BE FABRICATED 


IN THE SHOP 


Wilson Arc Welders. Such welds are strong, de- 
pendable, permanent. 

Just as Airco products helped speed this job to 
completion, they can be an important aid to faster 
fabrication wherever metal must be joined or cut, 
hardened or softened, descaled or cleaned prior 
to painting. An engineering service, really worthy 
of the name, is your assurance of best possible 
results. Write for full details on any application of 
the oxyacetylene flame or electric arc. 


Reduction 


General Offices: 60 EAST 42nd ST., NEW YORK, N. Y. 


IN TEXAS 
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NG and ARC WELDING 
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10 CivitEnGineerRine for December 1941 


Coxe Ottver, Kooxville, Tenn 
Age 31) (Claims RCA 2.2 RCM 2.4) Aug 
1034 to date with TVA as Under Eng. Aide 
Jun. Eng. Aide, Asst. Eng. Draftsman, Eng 
Draftsman, Jun. Structural Engr, Prin. Eng 
Drafteman, Asst. Structural Engr., and (since 
June 1941) Associate Structural Engr. 


Davis, Sacramento, Calif 
Age 37) (Claims RCA 4.3) Sept. 1935 to Jan 
1037 and Aug. 1937 to date with US. Engr 
Office as Topographic Draftsman, Senior Eng 
Drafteman (Civil), and (since March 1938) 
Senior Engr. Draftsman to Associate Engr ; 
in the interim Engr., Peterson Constr. Co., 
Minneapolis, Minn 


wooo (Formerly Kanan), Artuur (Junior), 
New York City Age 32) (Claims RCA 3.9 
RCM 2.3) Aug. 1941 to date Engr. (Squad 
Boss) Frederick R Harris, Cons. Engr.; 
previously Asst. Engr. Designer, Board of 
Water Supply, New York City; Asst. Engr., 
U.S. Engr. Office, New York City and Bing- 
hamton, N.Y 


Enxe, Guenn LAVIN Junior), Sacramento, 
Calif. (Age 32) (Claims RC 11.1 D 9.3) Sept 
19031 to date with California Div. of Highways, 
as Asst. Bridge Designing Engr., Associate 
Bridge Engr., and (since Jan. 1941) Engr. of 
Design 

Evans, Dantret (Junior), Benin City, Nigeria 
(Age 32) (Claims RC 4.7) Dee. 1936 to date 
Executive Engr., Public Works Dept., Govt 
of Nigeria; previously with Sir E. Owen Wil 
liams, London, England, as Asst. to Res. Engr., 
and Deputy Res. Engr 


Gay, Rowsert LeRoy, Anniston, Ala. (Age 36) 
(Claims RCA 6.9) April 1941 to date Asst 
Layout Engr., J. B. Converse & Co., and A. C 
Polk; July 1940 to April 1941 Gen. Supt., 
WPA previously Bridge Detailer, Georgia 
Highway Board; Engr Inspector, PWA; 
Reinforcing Steel Foreman, E. I. du Pont de 
Nemours & Co., Inc.; Bridge Inspector, Mis- 
sissippi State Highway Comm 


Grant. Nye, Columbus, Ohio. (Age 33) (Claims 
RCA 7.5) Oct. 1939 to date with U.S. Geo 
logical Survey as Jun. Hydr. Engr.; previously 
Div. Asst. Right-of-Way Engr., Ohio Dept. of 
Highways 

Gertxn, Rosert (Junior), Oakland, 
Calif (Age 32) (Claims RCA 8.3) June 1931 
to date with U.S. Forest Service, as Jun. Engr., 
Asst. Topographic Engr., and (since Aug 
1939) Asst. Civ. Engr 


Hansen, Howarp James, New Orleans, La. 
(Age 32) (Claims RCA 3.8) April 1937 to date 
with Southern Pine Association as Field Engr., 
and (since Sept. 1941) Cons. Engr.; Sept. 1941 
to date also Instructor in Experimental Eng., 
Tulane Univ.; previously Sales Engr., Edward 
Hines Lumber Co 


Henperx, Husert Lee, Muskogee, Okla. (Age 
40) (Claims RCA 5.4 RCM 2.6) May 1941 
to date Chf. Engr, Holway and Cochrane; 
reviously Designer and Chf. Constr. Engr., 
lolway & Neuffer, Tulsa, Okla.; Designer of 
bridges, Ash, Howard, Needles & Tammen, 
Kansas City, Mo 


Hesecton, RicumMonp (Junior), York: 
Pa. (Age 29) (Claims RCA 3.1) Sept. 1938 to 
date with U.S. Engr. Office, as Topographic 
Draftsman, Jun. Engr., and (since March 1941) 
Asst. Engr.; previously Bldg. Inspector, Bos- 
ton Woven Hose and Rubber Co., Cambridge, 
Mass 


Hurrman, James Humboldt, Tenn. 
(Age 37) (Claims RCA 5.5 RCM 10.4) April 
1941 to date Senior Constr. Supt. for Constr 
Quartermaster, Wolf Creek Ordnance Plant, 
Milan, Tenn.; previously Supt., Gage Bros. 
& F. M. Reeves and Sons, Inc.; in private prac- 
tice of general contracting 


Hype, Gseorce Emmons (Junior), Bonneville, 
Ore. (Age 32) (Claims RCA 3.7) June 1939 to 
date Eng. Aide, Jun. Civ. Engr. and Asst. 
Hydr. Engr., Bonneville (Ore.) Hydraulic Labo- 
ratory, U.S. Engr. Office; previously Jun. 
Eng. Aide and Eng. Aide, U.S. Waterways 
Experiment Station, Vicksburg, Miss.; Sales 
Engr., George D. Roper Corporation, New 
York City 

Knupsen, Crarence Virom (Junior), Lincoln, 
Nebr. (Age 32) (Claims RCA 4.2) Aug. 1933 
to June 1934 and Sept. 1934 to date with Ne- 
braska Dept. of Roads and Irrigation, as Tracer, 
Draftsman, Bridge Draftsman, Bridge Detailer, 
Bridge Designer, Senior Bridge Designer, and 
(since May 1941) Senior Engr. 


Keno, Cuartes (Junior), St. Georges, 
Del (Age 31) (Claims RCA 3.5 RCM 0.4) 
June 1941 to date with Parsons, Klapp, Brinck- 
erhoff & Douglas, New York City, as Asst. 
Res. Engr. on St. Georges Bridge, Del.; 
previously graduate student and Instructor in 
Civ. Eng., Univ. of Illinois; Constr. Engr. and 
Supt., Ben Hur Constr. Co., St. Louis, Mo. 


Macpvonatp, Donato Newetr, Sacramento, 
Calif Age 37) (Claims RCA 10.5) Feb. 1935 
to date with Southern Pacific Co., as Instru- 
mentman, and (since Jan. 1938) Asst. Engr. 


Marston, Georce Anprews (Junior), Amherst, 
Mass. (Age 33) (Claims RCA 1.0) Sept. 1933 
to date with Massachusetts State Coll., as In- 
structor, Dept. of Mathematics and Civ 
Eng., and (since Sept. 1937) Asst. Prof. of 
Dept. of Eng 


PricHarp, Rosert Leo (Junior), Macon, Ga" 
Age 30) (Claims RCA 0.6 RCM 5.4) April to 
Oct. 1941 Associate San. Engr... and Oct. 1941 
to date Civ. Engr. (P-4), Utilities Div., U.S. 
War Dept Replacement Center, Camp 
Wheeler, Ga.; previously Dist. Field Engr., 
FWA, PWA, Dist. 4, Georgia; with C. H. 
Cook, Inc., Gen. Contrs., Buena Vista, Ga., as 
Office Manager; Res. Engr, J. B. McCrary 
Co., Inc, Mun. Engrs., Atlanta 


Rosertson, Rosert Emmett, Jr., Baltimore, 
Md. (Age 34) (Claims RCA 4.3 RCM 0.5) At 
present with U.S. Army; Oct. 1940 to Sept. 
1941 Senior Structural Designer, Whitman, 
Requardt & Smith; June 1939 to Sept. 1940 
Structural Engr., Van R. P. Saxe, Cons. Engr.; 
previously Engr., Bethlehem Shipbuilding Co.; 
Structural Draftsman and Asst. Field Engr., 
American Bridge Co., Pittsburgh, Pa. 


Rockeretcer, Evwarp (Junior), Wood- 
bridge, Conn. (Age 33) (Claims RCA 2.7) 
Dec. 1936 to date with Clarence M. Blair, Inc., 
as Transitman, Estimator, Asst. Engr., and 
(at present) Chf. of Party. 


Sueripan, Emmetrr Santa Fe, N.Mex* 
(Age 34) (Claims RC 2.3) July 1930 to date 
with U.S. Coast & Geodetic Survey as Deck 
Officer, Jun. Officer, and (at present) Chf. of 
first-order level party 


Sortnec, Agtaur (Junior), Honolulu, 
Hawaii. (Age 32) (Claims RCA 4.7 RCM 1.2) 
May 1933 to date with U.S. Engr. Dept., as 
Surveyman, Jun. Engr., Asst. Engr., Associate 
Engr., and (since Aug. 1941) Engr. 


Stancer, Artuur, Tacoma, Wash. 
(Age 42) (Claims RCA 14.3 RCM 3.9) Nov. 
1939 to date with Guy F. Atkinson Co., Enum- 
claw, Wash., as Asst. to Supt., Mud Mountain 
Dam; previously Traffic Inspector, Bureau of 
Motor Carriers, Interstate Commerce Comm., 
Washington, D.C.; Engr., Traffic Supervisor 
and Asst. State Traffic Engr., Washington 
Highway Dept., Olympia 


Stevens, Duptey Frecp (Junior), San Francisco, 
Calif. (Age 30) (Claims RCA 2.5 RCM 0.9) 
Sept. 1937 to date with Western Construction 
News, as Asst. Editor, and (since Jan. 1941) 
Editor; previously Timekeeper and Job Engr., 
Fredericksen & Westbrook, Sacramento, Calif. 


Wart, Joun Russett, Jr. (Junior), Houston, 
Tex. (Age 31) (Claims RCA 4.1 RCM 2.5) 
1939 to date with J. S. Abercrombie Co., as 
Engr., and (since 1940) Supt.; previously with 
United Gas Pipe Line Co., as Rodman, Chain- 
man, Field Engr., and Engr., etc. 


Wacker, Orrs Haron (Junior), Kirkwood, Mo 
(Age 32) (Claims RCA 8.1) July 1936 to date 
Special Representative and Asst. to Sales Mgr., 
Missouri Portland Cement Co., being Consult- 
ant in Technical Service Dept. 


Zeree, James Jacos (Junior), Pearl Harbor, 
Hawaii. (Age 33) (Claims RCA 4.2) May 
1935 to May 1936 and June 1940 to date with 
U.S. Navy, at present being Lieut. (j.g.), 
U.S.N.R., acting as Asst. Public Works Officer, 
Res. Officer, and (since April 1941) Asst. Res. 
Officer in Charge; in the interim with Austin 
Eng. Co., Bryant & Detwiler Co., and City of 
Detroit, etc. 


APPLYING FOR JUNIOR 


DonNAN, Watter, El Centro, Calif. 
(Age 30) (Claims RCA 0.7) Aug. 1934 to date 
with U.S. Dept. of Agriculture, SCS, as Senior 
Foreman, Eng. Aide, Jun. Engr., and (since 
March 1941) Asst. Civ. Engr. 


Garrney, Matcoum, San Antonio, Tex 
(Age 30) May to Sept. 1941 Asst. Engr. (P-2 
Civ. Service rating) and Sept. 1941 to date 
Associate Engr. (P-3) for Constr. Quarter- 
master, Camp Bowie, Tex.; previously Field 
Engr., with Koch & Fowler, Cons. Engrs., 
Camp Bowie, Tex. 


lonatrus Apam, Indianapolis, Ind. 
(Age 30) (Claims RCA 4.0) Aug. 1937 to date 
Asst. Hydr. Engr., U.S. Geological Survey; 

reviously Miscellaneous Constr, Foreman, 
National Park Service, Dept. of Interior. 


Jasxar, Ape Evcens, Enumclaw, Wash. (Age 
29) Feb. 1938 to date with U.S. Engr. Dept., 
as Inspector, and (since Sept. 1941) Jun. Ge- 
ologist. 


Vou. 1, No.» 

Kaar, Paut Harry, Ancon, Canal Zone \ 
25) ‘Oct. 1938 to date with The Panama C..°5 
as Student Structural Engr., and after A oeil 
1939 also Jun. Structural Engr.; Previo:s} 
Instrumentman and Chf. of Surveying Party, 
Cities Service Oil Co., Whiting, Ind ' 


Kocat, Stancey Joun, Santa Clara, Calif Age 
28) Sept. 1941 to date Instructor in Civ, § ng 
Santa Clara Univ.; previously Highway Ry gr.. 
Illinois Highway Dept.; Instructor, North 
Dakota Agricultural Coll.; Examination Dr afts. 
man, Michigan Civil Service Comm.: ¢€ arto. 
graphic Draftsman, Planning Div., Michigag 
State Highway Dept. 


Luck, Davis Rovatt, San Jose, Costa Rica 
(Age 27) (Claims RCA 1.8) March 1941 to date 
Jun. Highway Engr. (P-1), FWA of PR 
Highway Transport Div.; Sept. 1940 to M wah 
1941 Eng. Aide (SP-5), Highway and R k 
Div., TVA, Chattanooga, Tenn.; Previously 
Jun. Structural Engr., Golian Steel & Iron Go 
Atlanta, Ga.; Jun. Engr. Inspector, Region 9 
U.S. PWA, Atlanta ; 


Merrett, Joun Camp, Jr., Indianapolis, Ind 
(Age 26) Nov. 1938 to date Jun. Engr, US 
Geological Survey; previously Draftsman. 
Plans Dept., Minnesota Highway Dept / 


Vonper Henry Joun, St. Louis, Mo 
(Age 30) (Claims RCA 2.9) May 1939 to date 
Engr., Bemis Bros. Bag Co.; Jume 1938 t» 
Jan. 1939 Designer, C. A. Davies Eng. Go 
previously Layout Man with E. H. Mittendorf 
Contr. 


1941 GRADUATES 


ALA. POL. INST. 
(B.S. in C.E.) 
Ace 


Jamison, Harotp Lenarp (23) 
CASE SCHOOL OF APPLIED SCI. 
(B.S. in Civ.Eng.) 

Amprose, Harry Harwoop (24) 
COLUMBIA UNIV. 

(M.S. in. C.E.) 


Brown, LeRoy ALEXANDER (22) 
(Also 1940 B.C.E., Clarkson Coll.) 


GA. SCHOOL TECH. 
(B.S. in Civ.Eng.) 
WALTON, NORMAN JAMES (25) 
STATE UNIV. OF IOWA 
(B.S. in C.E.) 
Burman, Epwarp (24) 
McGILL UNIV. 
(B.Eng., Civ.) 
von Co.prrz, Hersert WARE (24) 
UNIV. OF MICH. 
(M.S. in C.E.) 


Szeto, Cuew 27) 
(Also 1938 B.C.E., Hangchow Univ.) 


(B.S.E., Transportation) 


LOUGHIN, MARSHALL IMOGENE 22) 
COLL. OF CITY OF N.Y. 
(B.C.E.) 

Cuester, 20) 


OKLA. A. & M. COLL. 
(B.S. in Civ.Eng.) 

Ropert Clark 24) 
McCormick, Rosert KeEnNeTH 23) 
UNIV. OF UTAH 
(B.S. in Civ. Eng.) 


Hoocan, Howarp 24) 


VIRTUAL GRADUATES 
Requirements completed 
Degree not yet conferred 

UNIV. OF KANS. 
(B.S. in Civ.Eng.) 


Pace, Wison, Jr. 24) 
Paucette, Ropert (21) 


APPLYING FOR AFFILIATE 


Averitt, WaLter ALpert, Seattle, Wash Ase 
41) Dec. 1924 to date Editor, Pacific Bu 
and Engineer. 


The Board of Direction will consider the applice- 
tions in this list not less than thirty days after the 
date of issue. 
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cast iron pipe 


x 


4 


IN LESS 25% OF THE 


THAN U.S. A. 


TOGETBOTH 
use lined* a 
om iron pipe 


WHERE TUBERCULATING WATERS MUST BE TRANSPORTED 
(LESS THAN 25% OF THE U.S.A.) USE LINED CAST IRON PIPE* 


The areas of the United States where tuberculating 
waters materially affect the carrying capacity of pipe 
represent less than one-quarter of the total area of 
the country. If you are located within one of these 
areas, use lined cast iron pipe. You do not have to 
sacrifice the long life, low maintenance cost and salvage 


value of cast iron pipe in order to be assured of high 


you buy. The Cast Iron Pipe Research Association 
recommends lined cast iron pipe where tuberculating 
waters must be transported. Lined cast iron pipe is 
the only pipe that will have 100 years of useful life 
plus 100 year: o/ high carrying capacity. Send for map 
which shows approximately 76% of the country where 
little or no tuberculation is to be expected. Lined cast 


carrying capacity throughout the life of the pipe a iron pipe is made in sizes from 114 to 84 inches. 


‘Various types of linings are available to meet 


various conditions and preferences of users 


THE CAST IRON PIPE RESEARCH ASSOCIATION, THOMAS F. WOLFE, RESEARCH ENGINEER, 1015 PEOPLES GAS BUILDING, CHICAGO, ILLINOIS. 


IRON PIPE 


| | 


12 

{Age 

Ace 

(23) 

* 

(24) 

|| 

| 

= 

27) | 

= 

) 

24) 

| 

Age 

| 

= &§ 

> 

: 


Men and Positions Available 


These items are from information furnished by the Engineering Societies Personnel Service, with offices in Chicago, Detroit, New York, and 


San Francisco. 


offices, and the fee is to be found on page 141 of the 1941 Year Book of the Society. 
Y "est 39th Street, New York, N.Y. 


be sent direct to the Personnel Service, 31 


The Service is available to all members of the contributing societies. 


A complete statement of the procedure, the location of 
To expedite publication, notices of positions available should 
Employers and applicants should address replies to the key 


number, care of the New York Office, unless the word Chicago, Detroit, or San Francisco follows the key number, when it should be sentig 


the office designated. 


DeEsIGN 


Crvm Ewnorveer; Jun. Am. Soc. C.E.; 22; 
single; B.C.E., New York University, College of 
Engineering, 1939; 2 years design of pump plants, 
dams, and buildings Desires work in building 
(design or construction) field. Must be in Metro- 
politan Area. Available on two weeks’ notice 
C-890 


EXECUTIVE 


ENGINEERING Executive; M. Am. Soc. C.E.; 
with exceptionally broad experience in construc- 
tion, financial management, and organizational 
work; desires permanent cennection with an 
industry or institution where standards are high 
and where clear analysis, guided by extensive 
business and professional experience, will be use- 
ful >-888 


Executive Enoctnesr; M. Am. Soc. C.E.; 
married, no dependents; experienced in design 
and construction of dams, pipe lines, sewer sys- 
tems, buildings. filters, railway location, and con- 
struction, highways, hydroelectric power plants, 
pumping stations, mining; available at once 
C-889 


JUNIOR 


Crvm Enoinerr; Jun. Am. Soc. C.E.; 25; 
married; B.S. in C.E., Swarthmore College, 
1940, experienced in road construction and the 
distillation of tar and tar by-products. Will take 
any kind of engineering work. East preferred. 
C-893 

Crvm Enocrveer; Jun. Am. Soc. C.E.; 25; 
B.S.C.E.; M.S.C.E.; single; Selective Service 
classification 11; American citizen; experienced 
in designs and inspection of airports and army 
camps; very good draftsman; desires position in 
defense work in Latin America. Can speak, read, 
and write Spanish as fluently as native. C-891 


Grapvuate Crvm Enotnesr; Jun. Am. Soc 
C.E.; 29; married; 3 years highway experience; 
5 years junior engineer, U.S. Engineer Corps and 
Public Roads Administration. Would like op- 
portunity as structural engineer or as office 
engineer assisting contractor. Excellent scholastic 
records. Available on month's notice. C-892 


Positions AVAILABLE 


Juntor Construction ENGINesR, not over 32, 
with one or two years’ experience in the field 
Will assist erection engineer on construction of a 
supply depot. Timber construction experience 
desirable. Salary, $2,600-$3,900 a year. Loca- 
tion, Pennsylvania. Y-9177. 


Srructurat ENGIneers with experience in de- 
sign of reinforced concrete structures for tem- 
BS 30 work, eight to nine months. Salary, 
3,200-$4,600 a year. Location, South. Y-9180. 


Enorneer who is qualified and competent to 
design and assist in the preperation of plans and 
to supervise work of a reinforced concrete sea- 
plane ramp. Location, South. Y-9201 


StructurAL DRAFTSMAN, young recent gradu- 
ate, for drawing buildings under supervision, 
also sketch work. Will accept older man. Salary, 
$1,800-$3,000 a year, depending upon experience. 
Location, New York, N.Y. Y-9210 


Enocinesr, 30-35, who has had con- 
siderable experience in building construction work 
which should have included construction of ware- 
houses and docks, barracks, and houses. Dura- 
tion, six months to two years. Salary, $3,600 a 
year. Location, foreign. Y-9230, 


Juntor Enctneer, 26-32. Should be college 
graduate of recognized technical school, along the 
lines of structural engineering. Salary, $3,000 a 
year. Duration, six months to two years. Loca- 
tion, foreign. Y-9231 

CONSTRUCTION SUPERINTENDENT, graduate 
engineer, with a substantial background. Prefer 
someone with defense work experience. Location, 
South. Y-9260 

ENGINEERS available for employment on hydro- 
electric power studies on two large river systems. 
Duration, a year to a year and a half. Salaries: 
From draftsmen, $1,800-$2,160 a year, to engi- 
neer in charge of studies, $3,800-$4,600 a year. 
Location, South. Y-9261 


TIMEKEEPER, graduate civil engineer, 35-40, 
experienced in heavy construction work, prefer- 
ably dock work. Salary, $2,080-$3,120 a year. 
Location, New York, N.Y. Y-9263 


GENERAL SUPERINTENDENT with a thorough 
knowledge of building construction, including 
warehouses, barracks, bungalows; also experience 
in paving runways, rock crusher plant operations, 
pile foundations, wharves and docks, breakwater 
revetment. Must be able to coordinate and ad- 
minister various types of construction involved in 
the base contract, and must know enough about 
each type of construction to be able to give direc- 
tion. Salary, $7,500 a year. Location, foreign. 
Y-9264 


Destoner for sewage disposal plant and water 
treatment and distribution system. Tem y- 
Salary, $4,160-$5,200 a year. Location, foreign. 
Y-9280 


DrartsMEN, Civic ENGINEERS. (a) Recent 
graduate for general layout to develop into stee! 
detailer. (b) Experienced Structural Steel Drafts 
man for steel detailing work. Salary opeg 
Location, New York, N.Y. y. 


GENERAL CONSTRUCTION SUPERINTENDENT to 
take charge of field construction of large munitions 
plant. Prefer man with experience in present 
national defense projects eadquarters, New 
York, N.Y. Y-9288 


INSTRUMENTMEN, DRAFTSMEN, AND ROpMEN for 
a water company. Write for application blanks 
Location, Connecticut. Y-9294 


STRUCTURAL Steet. DrarrsmMen (4); Concrete 
oa (4); Headquarters, New Vork State 


Grapvuate who can estimate 
and design structural steel and reinforced con- 
crete for specialists in the design and construc. 
tion of office and bank buildings. Location 
Pennsylvania. Y-9305. 


GRADUATE Encrneer, 30-40, with actual 
design and construction experience in structural 
steel buildings, waterfront facilities such as docks 
and floats, reinforced concrete and various mis- 
cellaneous installations, such as water, sewage, 
and electric power systems. Should have good 
personality and origine!l and flexible mind. Per. 
manent. Salary, $3,600-$4,200 a year. Location 
New York Metropolitan Area. Y-9311. ‘ 


Recent Grapuate Civi. ENGINEER who is 
interested in teaching, particularly surveying, 
strength of materials, or soil mechanics. Must 
have been in upper half of his class. Salary, 
$2,200-$2,600 a year. Nine months’ work. Lo- 
cation, New York, N.Y. Y-9325. 


7 REINFORCED CONCRETE AND PIPING Destoners. 
$4,680 a year. Location, New York, 


ASSISTANT OrriIce ENGINEER, civil engineer to 
assist in estimating, checking designs, contact 
contractors, etc. Salary, $2,100-$2,400 a year 
Location, New York, N.Y. Y-9362. 


SrructuraL Squap to supervise a 
group of designers engaged in designing structural 
steel and reinforced concrete mill buildings, power 
plants, and timber structures. Must have had 
steel mill experience and a knowledge of rigid- 
frame design. Salary, $4,800 a year. Location, 
Middle West. Y-9374. 


RECENT BOOKS 


New books of interest to Civil Engineers 
donated by the publishers to the Engineering 
Societies Library, or to the Society's Reading 
Room will be found listed here. The notes 
regarding the books are taken from the books 
themselves, and this Society is not responsi- 


ble for them. 


America. By David Cushman Coyle. Wash- 
ington (D.C.), National Home Library Founda- 
tion, 1941. Ol pp.,7 X 4'/2in., cloth, 25 cents 
An interesting and inspiring appraisal of 
America's position in the international crisis. 

Deston or Pirinc Systems, EXPANSION STRESSES 
AND REACTIONS IN Systems. Published 
by M. W. Kellogg Company, Jersey City N.J.; 
225 Broadway, New York, 1941. 97 pp., 
illus., diagrs., charts, tables, 11'/2 X 8'/s in., 
cloth, $10 
The general method of analyzing pipe lines for 

flexibility presented in this manual is applicable 

to piping systems of almost any shape or con- 
figuration such as are needed in the power, oil 
refinery, and chemical industries. The deriva- 
tion and application of formulas. for expansion 
stresses and reactions are presented in a detailed 

manner, design data are furnished, and there is a 

bibliography 


Great Britain, Dept. of Scientific and Industrial 
Research. Burmornc ResearcH. WARTIME 
Buttettn No. 15A, Supplement to 
Bulletin No. 15. His Majesty’s Stationery 
Office, London, 1941. 14 pp., diagrs., charts, 
tables, 11 X 8'/2in., paper. (Obtainable from 
British Library of Information, 30 Rockefeller 
Plaza, New York, 15 cents.) 

This bulletin supplements a previous one upon 
the design of one-story war-industry factories, by 
describing modifications in the interest of camou- 
flage treatment. It also presents a new rein- 
forced-concrete design, introduced for steel 
economy. 


Gutpe To Liprary Factuities ror NATIONAL 
Derense. Revised Edition. Edited by Carl 
L. Cannon for the Joint Committee on Library 
Research Facilities for National Emergency. 
Chicago, American Library Association, 1941. 
448 pp., 11 X 8'/:in., paper 
Holdings of approximately 800 libraries, in so 
far as they relate to national defense subjects, are 
described in the revised edition. Every type of 
library—university, college, reference, public, 
governmental, industrial, business, etc.—has 
cooperated with the survey of resources and made 
its facilities available to research workers in the 
present emergency. 


Hiomway Curves, 3ed. By H.C. Ives. John 
Wiley & Sons, New York, 1941. 380 pp., 
diagrs., maps, charts, tables, 7 X 4 in., cloth, 
$4 

A presentation of the theory and practice of 

highway curves as practiced in this country is pre- 

sented in this manual, together with the mathe- 
matical tables required in road building. The 
new edition has been revised and four new chap- 
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ters added, dealing with the selection of a curve 
and spiral; curbs, crowns, and grades; traffic 
—- and divided highways; and construction 
stakes. 


/M avertats TESTING, THEORY,<« PRACTICE AND 
SIGNIFICANCE OF PHYSICAL STs on Ewot 
NEERING Marertacs. By H. J. Gilkey, G 
Murphy, and E. O. Bergman. McGraw-Hill 
Book Co., New York and London, 1941. 185 
pp., illus., diagrs., charts, tables, 11'/: X 8'/: 
in., cloth, $2.75. 

The field of materials testing work in colleges is 
covered comprehensively in this iaboratory 
manual, from general observations on test proce- 
dures to suggestions upon the conduct of a course 
of instruction, and on typical final examinations 
More material is included than is likely to be 
used in any one laboratory, in order to provide for 
wider use. Answers are given for the many 
supplementary questions, and there is an un- 
usually complete subject index. 


PERSONNEL MANAGEMENT, PRINCIPLES, PRAc- 
TICES, AND Potnt or View, 3ed. By W. D 
Seott, R. C. Clothier, S. B. Mathewson, and 
W. R. Spriegel. McGraw-Hill Book Co., New 
York, 1941. 589 pp., illus., diagrs., charts, 
tables, 9'/: X 6 in., cloth, $4. 

Completely revised and rearranged, the new 
edition of this text presents a comprehensive out- 
line of up-to-date principles, practices, ——— 
ments in the important relationships of manage 
ment, work, and workers. The revision includes 
a discussion of modern personnel practices and 
procedures supported by a detailed survey of 23! 
companies employing more than 1,750,00 
workers 
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CURRENT PERIODICAL LITERATURE 


Abstracts of Articles on Cwil Engineering Subjects from Publications (Except Those 
of the American Society of Cwil Engineers) in This Country and Foreign Lands 


Selected items Jor the current Civil Engineering Group of the Engineering Index Service, 29 West 39th Street, 


New York, N. 


technical libraries of the world. 


received by the Library and are read, abstracted, and indexed by trained engineers. 


Every article indexed is on file in The Engineering Societies Library, one of the leading 
Some 2,000 technical publications from 40 countries in 20 languages are 


With the information 


gwen in the items which follow, you may obtain the article from your own file, from your local library, or 


direct from the publisher. 


Photoprints will be supplied by this library at the cost of reproduction, 25 cents 


per page to members of the Founder Societies (30 cents to all others), plus postage, or technical translations 


of the complete text may be obtained at cost. 


BRIDGES 

Concrers, Costs. Types and Costs of Rein 
forced Concrete Bridges, W. A. Failhurst 
Structural Engr., vol. 19, no. 9, Sept. 1941, pp 
150-158 et of graphical charts and diagrams 
providing rapid means of comparing suitability 
and costs of many types of reinforced concrete 
bridges with varying spans and clearance heights 
for particular site conditions 


Connecticut. Supervision of Dams and Res- 
ervoirs in Connecticut, C. N. Blair New 
England Water Works Assn.—J., vol. 55, no. 1, 
Mar. 1941, pp. 12-22. Historical review of prac 
tice of State of Connecticut in supervision and in- 
spection of construction and maintenance of 
dams and reservoirs 

Hicuway, Germany. Spitzwinklige Ueber- 
fuehrungen einer Reichsstrasse ueber eine zweig- 
leisige Bahn, H. Vonhof. Bautechnikz, vol. 19, no 
16, Apr 11, 1941, pp. 173-178. Design and con- 
struction of overhead grade-separation structure 
carrying German highway over double-track 
railroad line at intersection angle of about 20 deg; 
details of retaining walls, piers, and bridge abut- 
ments 

Hiouway, Urucuay. Pwuentes y caminos en el 
Uruguay, E. Sanchez Gonzalez Montevideo 
Facultad de Ingenicria—Bul., vol. 2, no. 1, June 
1941, pp. 32-49 Bridges and highways in 
Uruguay; review of achievements, compiled in 
1940 for a foreign periodical, but not published; 
progress of construction on various highways; 
some cost data included. Bibliography 


Lirt Hubbruecke ueber einen Kanal, Pfeiffer 
Bautechnik, vol. 19, no. 22, May 23, 1941, pp 
233 -236 Design and construction of steel-truss 
lift bridge of about 12-m clear span having ver- 
tical lift of 2.4 m; location not given 


MILITARY Die Brueckenbauten der Heeres- 
bautruppe im heutigen Kriege, Klingbeil. Baw 
technik, vol. 19, no. 17/18, Apr. 18, 1941, pp 
186-188 Review of recent German practice in 
construction of military bridges and emergency 
restoration of war-damaged bridges 


MULiTtTaRY Recent Field Improvisations, W 
G. Trainer Military Engr., vol. 33, no. 190, 
July-Aug. 1941, pp. 332-334. Features of U.S. 
Army improvised suspension bridges; diagram 
for computing cable loadings; improvised foot 
bridges; improvised swamp crossings; impro- 
vised semi-permanent fixed bridge. 

Naturat Gas Pree Lines, River Crossincs 
Building Bent-Type Pipe Line Bridge. Gas, vol. 
17, no. 8, Aug. 1041, p. 22. Brief description of 
bridge crossing 180-ft stream near city of Hous- 
ton, Tex., to carry 16-in. line of Houston Natural 
Gas Co.; span of 55 ft between bents was chosen; 
cost estimated as 50% of cost of suspension bridge; 
pipe line was placed at elevation of 2 ft higher than 
high water flood stage 

Prate Greoer, Great Brrramx. New Steel 
Bridge, 200 Feet Main Span, B. C. Hammond. 
Structural Engr., vol. 19, no. 8, Aug. 1941, pp. 
132-144. Design and construction of new steel 
cantilever bridge in Great Britain (locality not 
indicated), consisting of anchor spans 85 ft 6 in. 
each, cantilever arms 46 [t 1'/: in. each, and 
central suspended span 107 ft 9 in.; pier con- 
struction details; abutments; reinforced con- 
crete viaduct approach; design of deck Before 
joint meeting of Instn. Structural Engrs., Instn. 
Civ. Engrs., and Instn. Mun. and County Engrs. 


RAILROAD Bridge Construction Features Line 
Change on S.P.. G. W. Rear Ry. Eng. & Main 
tenance, vol. 37, no. 9, Sept. 1941, pp. 598-600 
and 606 Author describes outstanding features 
of eight bridges being built on 30-mile line diver- 
sion of Southern Pacific Railroad around Shasta 
reservoir in California; bridges have combined 
length of 22,202 lin ft and include highest double 
track. double deck bridge in world, Pit River 
Bridge, also stresses features of painting. Before 
Am. Ry. Bridge & Bldg. Assn 


Famure. Cause of Soo Bridge 
Failure Not Yet Determined. Ry. Age, vol. 111, 


no. 16, Oct. 18, 1941, pp. 611-614. Article dis- 
cusses recent failure of north leaf of Canadian 
Pacific's twin-leaf bascule bridge over one of the 
channels of United States ship canal at Sault 
Ste. Marie, Mich 


RatLroap, Famure. Historic Accidents and 
Disasters. Engineer, vol. 172, nos. 4461, 4462, 
and 4464, July 11, 1941, pp. 18-20; July 18, pp 
34-35; and Aug. 1, pp. 66-67. Account of col- 
lapse of Tay Bridge, December 28, 1879, near 
Dundee and wreck of train crossing it during 
great storm; bridge was 3,450 yd long; single 
line of track was carried across 85 spans consisting 
of lattice girders; bridge was really series of 
bridges, of different design and construction, 
linked together 


Steet Arcn, NiaGara N.Y. Cables 
Carry Niagara Arch to Closure. Eng. News-Rec., 
vol. 127, no. 9, Aug. 28, 1941, pp. 288-293 
Methods and equipment used in construction of 
largest hingeless steel arch span in world, 950 ft 
long, to replace bridge over gorge below Niagara 
Falls; falsework being impossible, plate girder 
ribs were supported during erection by elaborate 
cable system; rocker bents on abutments pro- 
vided common point of attachment for forward 
and backstay cables; rib traveler erected pieces 
weighing 75 tons; closure section installed by 
jacking; erection diagram 

STEEL, Portasie. Standard 
Bridge. Engineering, vol. 151, no. 3953, May 30, 
1941, pp. 427-428; see also Engineer, vol. 171, 
no. 4455, May 30, 1941, pp. 356-357. Particu- 
lars of new design; material for both light foot- 
bridges and those of wide span for heavy loads is 
made up of standard units; five components re- 
quired for heavy bridges, while four suffice for 
footbridge; bridges may be either “through”’ 
type or “deck” type 

Steet Truss, Germany. Einiges ueber die 
Gestaltung von grossen Fachwerkbalkentraegern, 
G. Schaper. Bautechnik, vol. 18, no. 55, Dec. 20, 
1940, pp. 631-633. Study of various types of 
steel trusses that were used in bridge construction 
in Germany. 

Steet, Wetprnc. Investigations to Improve 
Field Splicing Conditions of Welded Bridge Gird- 
ers, G. Bierett Am. Inst. Steel Construction— 
Report, no. 165, Mar. 1941, 45 pp., supp. plates. 
Translation of Bulletin No. 10 of German Com- 
mittee on Steel Construction, analyzing stress 
conditions in field splices of welded bridge girders 
and supplying directions for bringing about more 
favorable conditions for their execution; shrink- 
age stresses in welded girders; measuring instru- 
ments and measuring arrangements; measure- 
ments at web and flange plates; recommended 
welding procedure. 

Street, Welded Bridge Practice in 
Europe, L. Grover. Eng. News-Kec., vol. 127, 
no. 5, July 31, 1941, pp. 166-170. Review of 
French, Belgian, and English practices on welded 
bridges; elimination of shrinkage stresses; butt 
welds: ribbed flange plates for girders; tees for 
web stiffeners and reinforced H-sections; Jon- 
cherolles bridge near Paris; plate girder highwa 
bridge across Meuse at Ougree, Belgium; hal 
through plate girder railway bridge of London 
Passenger Transport Board at Hainault, near 
London; welded rigid frame bridge over Boule- 
vard Ney in Paris. 

Suspension, Austratia. Phillip Island Sus- 
pension Bridge, M. G. Dempster. Common 
wealth Engr, vol. 28, nos. 11 and 12, June 2, 1941 
pp. 319-323, and July 1, pp. 351-357. Design 
and construction of highway suspension bridge, 
having main span 550 ft long, between San Remo 
and Newhaven, on Phillip Island, Westernport 
Bay; economic justification for bridge; approach 
span substructure; piles and pile driving; ap- 
proach span superstructure; suspension span de 
tails; suspension towers; cables; construction of 
suspension span floor system 

SUSPENSION, MAINTENANCE AND REPAIR 
Ailing Suspension Bridge Restored, D. B. Stein- 
man and J. London Eng. News-Rec., vol. 127, 
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no. 11, Sept. 11, 1941, pp. 359-362. Welding ang 
other methods and equipment used in strengthen. 
ing and modernization of 35-year-old suspension 
bridge over Ohio River at Steubenville, Ohio 
comprising center span of 700 ft, two suspended 
side spans of 324 ft and 276 [t, and 496 ft of steed 
viaduct approach spans of trusses and girders: 
restoration of corroded cables; friction hitch and 
tie backs that gripped and held cables taut while 
rusted ends were cut off and replaced: installing 
new suspenders. 


SUSPENSION, STABILIZATION. Stability of Sus 
pension Bridges. Engineer, vol. 171, no. 4458, 
June 20, 1941, pp. 400-401. Editorial discussion 
with reference to failure of Tacoma Bridge; it is 
pointed out that tendency of suspension bridge 
design in recent years has been towards type that 
suffered many disasters in past; more recently 
there has been progressive return towards less 
rigid type of bridge; but inherent danger of 
lightening structure seems, at least in bolder re. 
cent designs, to have been overlooked. 


Viapucts, Stest. Old Viaduct Reinforced by 
Welding, G. G. Landis. Eng. News-Rec., vol 
127, no. 5, July 31, 1941, pp. 164-165. Strength. 
ening viaduct of New York, Chicago and St. 
Louis Railroad, at Conneaut, Ohio, 1,320 ft long, 
by replacing with new riveted girders and rein- 
forcing with additional material applied by arc 
welding; new bracing added to viaduct towers 
on both longitudinal and transverse faces; column 
strengthening by welding angles on both sides. 


BUILDINGS 

Demourtion. Notes on Demolitions Carried 
Out in Large Manufacturing Town, After Recent 
Air Raid. Roy. Engrs. J., vol. 55, June 1941, pp 
161-169. Review of British experience with 
demolition of buildings damaged by air raids; 
especially those that have been burnt out, demo- 
lition of buildings to create fire breaks; examples 
of demolitions that were carried out. 


Structures, Bomptnc Errectr. London Let- 
ter on Buildings Under Bombing, O. Bondy 
Eng. News-Rec., vol. 127, no. 7, Aug. 14, 1941, pp 
214-215. London report on structural damage 
from bombing stating that oblique hits on walls 
are more common than vertical hits on roofs, 
damage even from same size bombs is extremely 
variable, fireproofing of steelwork is particularly 
important, and bearing wall buildings are espe- 
cially vulnerable; material thicknesses required 
for bomb protection. 

CITY AND REGIONAL PLANNING 

Lonvpon, ENGLAND. City of London Recon- 
struction, S. Bylander and Boddington 
Structural Ener., vol. 19, no. 6, June 1941, pp. 93- 
ll General discussion of proposed plan for re- 
construction of city of London, after current war, 
along modern lines 
CONCRETE 

Camps, Mrtrrary. New Type of Concrete 
Hut. Concrete & Constr. Eng., vol. 36, no. 8, 
Aug. 1941, pp. 324-327. Features of cheap 
weatherproof huts built of precast concrete units 
reinforced with hessian; method of erecting hut 


Construction, Cotp Weatner. Concreting 
in Zero Weather, H. H. Nicholson. Western 
Construction News, vol. 16, no. 7, July 1941, pp 
206-208. Experience in concrete placement 
during extremely cold weather at Fort Peck Dam 
details of heating plant; temperature specifica- 
tions; heating schedule; preheating of aggregates 
in wood storage bins by steam jets which are 
pushed into material at 10-ft centers; gas stoves 
for providing artificial heat in and around forms to 
bring temperature up to 50 F during and after 
pour; concrete protection. 


Construction, Forms. Forming Details and 
Practices for Architectural Concrete, A. J 
Boase. Eng. News-Rec., vol. 127, no. 7, Aug. 14, 
1941, pp. 240-242. Design and construction of 
forms for architectural concrete; spacing of studs 
and wales; corner framing detail showing method 
of locking corner to prevent leakage; allowing for 
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swelling at openings handling of construction 
joints; blocking and bracing of window forms 
horizontal construction joint details showing 
method of producing straight level joints without 
offsets 


DESIGN Combined Chart of Bending Fac 
tors, G. G. Meyerhof. Concrete & Constr. Eng 
vol. 36, no. 7, July 1941, pp. 274-277. Graphical 
chart for rapid design of reinforced concrete slabs 
and beams on basis of maximum permissible con- 
crete and steel stresses and modular ratio; mo 
ment of resistance and maximum concrete and 
steel stresses in singly reinforced rectangular sec- 
tion subjected to given moment; numerical ex- 


amples 


Drypocks Navy's Huge Drydocks, D. H. 
Young. Construction Methods, vol. 23, no. 8, 
Aug. 1941, pp. 42-47, 98, 100-101, 102, 104, and 
105. Methods and equipment used in construc- 
tion of three shipbuilding drydocks, 1,100 ft long 
and 150-ft wide, located at Philadelphia Navy 
Yard and Norfolk Navy Yard; coordination of 
floating equipment within dredged basin; opera 
tion of new tremie method of placing concrete 
under water; concreting barges; central mixing 
plant; pipe line transportation of concrete; con- 
crete progress 


Mixers. Portable Concrete Mixer. Engi- 
neer, vol. 172, no. 4465, Aug. 8, 1941, p. 87 
Illustrated description of mixer supplied by Blaw- 
Knox Ltd., in two sizes, with net batch capacities 
of 5- and 7-cu ft capacity, respectively. 


Reapy-Mixep, ALABAMA. Roquemore Ex- 
genes in Ready-Mix Field Pi & Quarry, vol 
34, no. 1, July 1941, pp. 124-126. Features of 
plant at Montgomery, Ala.; supplementary note 
on portable plant operated by same company to 
supply 40,000 cu yd of concrete for construction 
at Camp Croft, near Spartanburg, S.C 


Roaps anp Streets. First Concrete Paving 
50 Years Old, T. Bartholomew Eng. News-Rec., 
vol, 127, no. 9, Aug. 28, 1941, pp. 297-299 
History of construction and survey of present 
condition of first Portland cement concrete paving 
in United States, laid in Bellefontaine, Ohio, in 
1891, by G. W. Bartholomew; costs of construc- 
tion and maintenance 


Roor Trusses. New Pre-cast Concrete Roof 
Truss Concrete & Consir. Eng., vol. 36, no. 7, 
July 1941, pp. 298-299. Description of new 
patented pre-cast type of reinforced concrete roof 
truss joined by use of steel gusset plates and bolts, 
bolt holes being provided in concrete members by 
means of steel tubes during manufacture 


DAMS 

Concrere Gravity, Wasnrncron. Construc- 
tion Joint Cleaning, D. S. Watter Western Con- 
struction News, vol. 16, no. 7, July 1941, pp. 191- 
194 Details of wet sand-blast method and 
equipment for cleaning and treatment of surfaces 
of horizontal construction joints of concrete 
gravity dams; features of portable sand blast 
unit used for cleaning of joint of Grand Coulee 
Dam 


Concrete Graviry, Wasmincron. Grand 
Coulee Dam Nears Completion. Eng. News- 
Rec., vol. 127, no. 11, Sept. 11, 1941, pp. 365-366 
Progress report on construction of Grand Coulee 
Dam in Washington, including description of spill 
way designed for flow of 1,000,000 cu [t per sec; 
installing generating equipment 


EARTH, ARIZONA Headgate Rock Dam 
Completed, F. W. Parker. Western Construction 
Vews, vol. 16, no. 8, Aug. 1941, pp. 237-238 
Main features, history, and construction of rolled 
earth dam on Colorado River, Indian reservation 
near Parker, Ariz., having maximum height of 70 
ft, and length of 1,300 ft, including concrete spill- 
way and 2,000-ft main canal. 


EartH, WASHINGTON Dam Building Under 
Canvas. Eng. News-Rec., vol. 127, no. 9, Aug 
28, 1941, pp. 282-284. Report on methods and 
equipment used in placing earth and rock fill for 
425-ft high Mud Mountain Dam in Washington 
under canvas tent, stretched between canyon 
walls, to control moisture in material; rate of 
progress; details of 10-cu yd bucket and its gate- 
operating mechanisms 


FOUNDATIONS 

Beipce Piers, Construction. Skyscraper 
Piers. Construction Methods, vol. 23, no. 7, July 
1941, pp. 62-63, 97, amd 100. Methods and 
equipment used in construction of two reinforced 
concrete piers, 356 and 358 ft high, for Pit River 
steel truss bridge in California; welding of 2-in 
bars 

Desicn. Design of Footings and Rafts, A. L. 
L. Baker. Concrete & Constr. Eng, vol. 36, nos. 6 
and 8, June 1941, pp. 251-260 and Aug., pp. 339- 
344. Solution of statically indeterminate frames; 
example showing use of table in calculating 
stresses in raft frame subject to diagonal bending; 
investigation of moments 


Drypocks, Excavation. Navy Drydock Area 
Drained with Well Points to Eliminate Costly 
Cofferdam. Construction Methods, vol. 23, no. 8, 
Aug. 1941, pp. 62-63, 105-106, and 108. Con- 
struction of cruiser graving dock in San Diego, 
Calif., by making 400,000-cu yd excavation with 
system of 1,500 well points and no cofferdam 


EMBANKMENTS, Foundation Failure 
Causes Slumr in Big Dike at Hartford, Conn. 
Eng. News-Kec., vol. 127, no. 5, July 31, 1941, p. 
142. Report on failure of 1,000-ft section of new 
flood control dike and highway embankment 
along Connecticut River at Hartford, Conn., 
which slumped and moved about 50 ft out into 


river 


EMBANKMENTS, STABILIZATION. Befestigung 
eines Bahndammes in Moorgebiet bei vollem 
Betrieb, Koldewitz. Organ fuer die Fortschritte 
des Risenbahuwesens, vol. 95, no. 19/20, Oct. 19, 
1940, pp. 313-319. Methods used in reconstruc 
tion and stabilization of slipped railroad embank- 
ment in swampy region of Germany, while main- 
taining train service at reduced speed. 


Excavation. Charts for Estimating Hand 
Trenching Outputs and Costs, J. L. Turner. 
Eng. News-Rec., vol. 127, no. 5, July 31, 1941, p. 
180. Three graphical charts for figuring volume 
of trenching as function of depth and width, man 
hours, and costs per cubic yard. 


Exrrtoration. Offset Shooting for Founda- 
tion Exploration, R. M. Strohl. Eng. News-Rec., 
vol. 127, no. 3, July 17, 1941, pp. 110-111. Dis- 
cussion of method of seismograph determination 
of subsoil conditions by triangular layout of shot 
and detector positions, enabling layer thicknesses 
and depths to rock to be determined accurately 
and economically; path of seismic wave used for 
calculation of delay times due to overburden; 
use of common delay time in different shooting 
layouts; application of method. 


Subsurface Explorations b 
City Forces, I. V. A. Huie. Eng. News-Rec., wal. 
127, no. 9, Aug. 28, 1941, pp. 294-296. Report 
on organization and work of foundation explora- 
tion service of New York City Department of 
Public Works; development of improved methods 
and tools; simplified and uniform method of re- 
cording data; local variations in substrata; curve 
showing relation of boring cost to total cost on 25 
projects; advantages derived from work thus far 
accomplished; future development 


Price Drerivinc. Pile Driving in Clay, R. R. 
Minikin. Engineer, vol. 172, no. 4460, July 4, 
1941, pp. 10-12. Discussion of problems in- 
volved; sounder methods are direct-bearing tests 
and hammer-driven test piles; test methods and 
formulas presented. 


Soms, Cray. Undisturbed Clay Samples and 
Undisturbed Clays, K. Terzaghi. Boston Soc. 
Civ. Engrs.—J., vol. 28, no. 3, July 1941, pp. 211- 
231 Discussion of assumptions concerning prop- 
erties of clay which cannot be determined by 
laboratory tests; writer's conception regarding 
physical causes of difference between perfectly un- 
disturbed clays and of so-called undisturbed sam- 
ples; virgin and sedimentation compression 
curves; solid and lubricated states of clays; 
consolidation due to increasing load on normally 
consolidated, sedimentary clay; settlement under 
small loads. Bibliography. 


Sorms, Consotrpation. Chemical Joint Sealing 
and Soil Solidification, C. M. Riedel. Eng. News- 
Rec., vol. 127, No. 7, Aug. 14, 1941, pp. 222-225. 
Report on recent application of Joosten soil con- 
solidation process in sealing leaky cracks in Chi- 
cago Freight Tunnel; principles to be observed in 
its use for soil consolidation; examples of chemical 
soil solidification as applied to difficult construc- 
tion operations in Europe; cost of process; 
limitations on method. 


HYDRAULIC ENGINEERING 

Hypravuuic Strrvucrurss, Lrxinc. Asphalt 
Uses in Hydraulics, V. A. Endersby. Western 
Construction News, vol. 16, nos. 7 and 8, July 1941 
pp. 197-199 and Aug., pp. 245-248. Use of 
asphalt on hydraulic structures such as river chan- 
nels, canals, and dams; nature of asphalt and re- 
lationship between its characteristics and features 
desired in hydraulic structures; asphalt in com- 
bination with mineral aggregates; asphaltic con- 
crete; principles of asphaltic construction; 
mechanical stability; sealing membranes; pre- 
cast membranes; experiments with coarse, loosely 
woven cotton cloth, burlap, or paper as reinforce- 
ment for thin membranes. 


HYDROLOGY AND METEOROLOGY 

EarTuqguakes, Catrrornta. Earthquake Risk 
and Its Abatement in California, H. O. Wood 
Science, vol. 94, no. 2435, Aug. 29, 1941, pp. 195- 
200. Greater part of article deals with risk that 
there is—its geographic spread over region, and 
what can be done to lessen it; risk from earth- 
quake occurrence in California region, though 
more general and widespread than most residents 
realize, is nevertheless much smaller than most 
non-residents and some local people commonly 
think. 


Fioops, Hyprocrars. Flood 
H. M. Turner and A. J. Burdoin. ston Soc. 
Cir. Eners.—J., vol. 28, no. 3, June 1941, pp. 232- 
256, (discussion) pp. 257-281. Presentation of 
new original analysis of flood hydrographs; 
application of method to New England 
records; recession and storage curves; effect 
varying elements; comparison with equations for 
flood hydrograph derived by R. T. Zoch. 


Soms, Morstrurs. Hydraulic Head Measure- 
ments in Soils with High Water Tables, R. E. 


Vor. 11, No » 


Moore and K. R. Goodwin. Agric. Eng. vo 2 
no. 7, July 1941, pp. 263-264, Description of 
portable apparatus consisting of soil p: »be 
mechanism to force probe into earth, and ¢ viee 
to measure hydraulic head, for obtaining informa 
tion on hydrology and stratigraphy of y; on- 
solidated soil sediments below water table 
application of information to investigations oj 
land and highway drainage, foundations and 
borrow pits, and domestic or irrigation water 
supplies. 


INLAND WATERWAYS 

Canat Locks, Construction. Tower Fram. 
ing Supports Steel Shells for Tall Concrete 
Columns. Construction Methods, vol. 23, no, § 
Aug. 1941, pp. 52-53, and 113-114. Construe. 
tion of 26 cast-in-place reinforced-concrete piles 
64 ft high, which support upper guard wall above 
navigation lock at Pinopolis Dam by using sites 

pes for column forms and installing towe, 
racing between plumb and batter legs in each 
column group. 


Rivers, IMPROVEMENT. Eindeichung und Ap. 
fluss, R. Winkel. Bautechnik, vol. 19, no. 2% 
June 6, 1941, pp. 262-263. Theoretical mathe. 
matical discussion of effect of levees on flow of 
water river channels; numerical examples. 


Rivers, Improvement. Upper Mississi 
River Project, C. P. Gross and H. G. McCormic 
Military Engr., vol. 33, no. 190, July—Aug, 194) 
pp. 311-317. Review of U.S. Army engineer; 

roject for improvement of Upper Mississippi 

iver; characteristics of Upper Mississippi 
history of navigation; 9-ft channel project: 
canalization by locks and dams; locations of 
dams; operation of dams; economic aspects of 
project; its place in national defense. 


PORTS AND MARITIME STRUCTURES 


Boston, Mass. Boston's Port in Defense 
Picture, R. Parkhurst. World Ports, vol. 3, 0 
10, July 1941, pp. 6-9 and 17. What port of 
Boston is doing and can do in way of aiding de. 
fense movement; examination of port itself, its 
facilities, activities, and capabilities. 


Corrus Curist1, Tex. Seawall and Water 
front Development at Corpus Christi, 
Eng. News-Rec., vol. 127, no. 11, Sept. 11, 194). 
pp. 346-348. Report on ultimate development 
a vert of Corpus Christi, Tex., including con- 
struction on reinforced concrete seawall, 12,000 ft 
long, with 2,000,000 cu yd of dredged fill behind 
it and wide boulevard on top of fill, also pleasure 
piers and yacht basins. 


ROADS AND STREETS 

Arrport Runways. Omaha's Municipal Air. 
port, F. S. Gilmore. Aero Digest, vol. 39, no. 2, 
Aug. 1941, pp. 67-68, 71, and 227. All runway 
pavements constructed since 1936 have consisted 
essentially of three elements: Asphalt surface 
course, graded soil aggregate base course, and 
compacted soil sub-base course. Preparation and 
surfacing of runways described in detail. 


Arrport Runways. Speed in Concrete Air- 

Paving, A. A. Anderson. Aero Digest, vol 

9, no. 2, Aug. 1941, pp. 88 and 90. Methods 

used by contractors, who have been successful in 
completing runway jobs rapidly, are studied. 


Brruminovus. Study of Bituminous Concrete 
Pavements in Ohio. Pub. Roads, vol. 22, no. 6, 
Aug. 1941, pp. 129-142. Investigation of bitu- 
minous concrete pavements by Ohio Department 
of Highways, with special reference to factors 
affecting service record and current condition 
need for softer asphalts in surface courses; results 
of ge | tests and correlation with field sur- 
vey data; effects of mixing on changes in asphalt: 
aging in pavement; test results correlated with 
service behavior; relation of surface condition to 
base condition; effect of aggregate grading. 


Construction. Experience in California with 
Cement-Treated Road Bases, F. N. Hveem 
Eng. News-Rec., vol. 127, no. 5, July 31, 1941, p 
175. Abstract of paper before fourth Arizons 
Roads and Streets Conference analyzing charac- 
teristics and costs of California type of pavement 
base constructed with low cement ratio and com- 
pacted mechanically at optimum moisture coo 
tent. 


CRATERING. Rapid Road Cratering. Mili 
tary Engr., vol. 33, no. 190, July-Aug. 1941, pp 
308-310. Comparative discussion of methods 
developed by Engineer Board of United States 
Army for cratering of highways with explosives 
for producing effective tank obstacles. 


Curves. Finding Tangent Slopes on Highway 
Vertical Curves, W. E. Cooper ing. News-Rec 
vol. 127, no. 11, Sept. 11, 1941, p. 377. Outline 
of method of calculation of grade or tangent slope 
at some particular point on vertical curve, based 
on property of parabolic vertical curve that 
change in gradient between grade at beginning 
curve and any tangent or grade line is directly 
proportional to horizontal distance between port 
of tangency in question and beginning of curve. 


Fiorma. Modern Highway Through Flor 
ida’s Everglades, J. H. Dowling. oads © 
Streets, vol. 84, no. 8, Aug. 1941, pp. 56, 58, 60, 
and 64-65. Design and construction of recently 
completed Will Memorial Highway from South 
Bay on Lake Okeechobee to Fort Lauderdale and 


1 EASE OF HANDLING 


Monotubes are light weight for 
fast, economical handling on the 

job. No special unloading equipment is 
needed. Just roll ‘em off the car or truck 
and snake to desired location with rope lead. 


2 FASTER DRIVING 

Great strength and rigidity imparted to these 
tapered steel casings through cold rolling eliminates 
need for driving core or mandrel. Result—a faster 

driving pile that has been instrumental in saving 

days and weeks on many important defense projects. 


3 SIMPLIFIED DRIVING EQUIPMENT 

You don’t have to “import” and assemble a special rig 
to drive Monotubes. Equip any crawler crane with 
standard leads and hammer and you're ready for work. 


4 QUICK, THOROUGH INSPECTION 

Monotubes offer speed with safety. Every one of these 

hollow casings can be inspected easily from top to 
toe for plumbness and soundness prior to filling 
with concrete. 


5 ADAPTABLE TO ALL SOIL CONDITIONS 
No matter what the soil conditions, there’s a Mono- 
tube of a gauge taper and length that meets 
the most exacting engineering requirements. 


USE THE MONOTUBE METHOD! 


Union Metal engineers stand ready 
to work with you in utilizing Mono- 
tubes to your greatest advantage. 
Write for Catalog No. 68A. 


UNION METAL | 
«OMANUFACTURING co. 


CANTON, OHIO 
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to save 


Miami, 85 miles long; methods and equipment 
used for excavating muck from roadway; filling 
roadway embankment; surfacing 


PANAMA. National Defense Highway No. 1, 
J. Ewen. Western Construction News, vol. 16, 
no. 7, July 1941, pp. 201-204. Report on con- 


struction by Public Roads Administration of 
Trans-Isthmian highway from Colon to Panama, 
47 miles long, considered vital to defense of Pan- 
ama Canal; design standards; construction prob- 
lems; drainage structures; organization 


PANAMA. Road Now Being Completed Across 
Isthmus of Panama. Roads & Streets, vol. 34, 
no. 7, July 1941, pp. 42-44. Methods and 
equipment used in construction of modern high- 
way, 24'/: miles long, across hills and through 
jungles of Isthmus of Panama, from point near 
Fort Randolph Road in Canal Zone to Madden 
Dam; design features; materials and labor. 


Wipentns. Six Miles of Pulaski Road Wid- 
ened and Repaved, M. V. Burton. Roads & 
Streets, vol. 84, no. 7, July 1941, pp. 33-38 
Description of methods and equipment used in 
excavation and other construction work for im- 
provement of one of most important highway 
arteries of Chicago, Ill.; tabulation of unit prices 
bid: construction of integral curbs along car 
tracks 


Speci 


Erect a section of wall or tackle 
a complicated engineering structure, 
Richmond will help you do the job 
better, faster with more money in your 
pocket when you get through. 


From Richmond you get the widest 
range of form-tying devices, specifi- 
cally engineered for every type of 
concrete work. That panel, to the left, 
offers you 10 distinctive ways to make 
money and save money. 


Let’s get the simple arithmetic of 
these savings down on paper for you, 
We'll do it gladly, just for the asking! 


THE NAME SNAP-TY IS COPYRIGHTED BY 
US! Im 1930—I11 years ago—Richmond, 
alone, coined and copyrighted the name 
Snap-Ty as the brand name for one of our 
tie products. 


lly engineered products 
. and especially planned methods 
makes the RICHMOND way the 
best way in concrete form work. 


SEWERAGE AND SEWAGE DISPOSAL 

PLants, Mrurrary Camps. Emer- 
gency Sewage Treatment, E. A. Smith. Eng. 
Vews-Rec., vol. 127, no. 5, July 31, 1941, pp. 174- 
175. Use of emergency settling tank and simple 
chiorinating device to provide sewage disposal 
facilities for several thousand troops which 
arrived at Camp Croft, S.C., before construction 
was completed; sewage characteristics at Camp 
Croft; sewage flow characteristics. 


Drsposat PLants, Waste Bal- 
timore Will Sell Sewage Effluent for Industrial 
Water Supply Uses. Eng. News-Rec., vol. 127, 
no. 3, July 17, 1941, p. 73. Information on con- 
tract for delivery of 40 mgd of treated sewage 
effluent from Baltimore disposal works to serve as 
part of industrial water supply for Bethlehem 
Steel Company plant at Sparrows Point, Md. 


STRUCTURAL ENGINEERING 


ANTI-AIRCRAPT Protection. Factors in 
Aerial Bombardment Protection, H. E. Wessman 
and W.A. Rose. Eng. News-Rec., vol. 127, no. 9, 
Aug. 28, 1941, pp. 300-304. Discussion of forces 
of bomb impact and explosion; static-load and 
energy methods of designing structural members 
to withstand bombing; methods of protection 
against fragmentation, blast, and suction; provi- 
sions for safety zones in existing buildings; thick- 


No. » 


nesses of materials to protect against bomb’!-s.. 
ments; wall panels to resist blast; possible direct 
hits on skyscraper during aerial bombardmen: 


AnTI-ArrCRAFT PROTECTION. Structural Prob. 
lems in Bomb Protection, H 
W. A. Rose. Eng. News-Rec., vol. 127, no. 1} 
Sept. 11, 1941, pp. 349-352. Article discy sing 
most suitable exterior wall construction for b xild 
ings to provide protection against bombs; mos; 
favorable design of interior walls, partitions floor 
systems, and stairways; problems of desix ning 
bomb-resistant shelters, including sanitary and 
ventilation requirements; recommended prac. 
tices for shelters; design of shelter for 1,200 per. 
sons, etc 


ArcHEes, Desion. Two-Hinged Rectangular 
Arch Having Variable Moment of Inertia, C 4 
Ellis. Purdue Univ. Eng. Experiment Siation— 
Research Series, no. 79, vol. 25, no. la, Feb. 194) 
53 pp. Equations and solutions given, one for 
each condition of loading, which will solve corner 
bending moment in any two hinged rectangular 
reinforced concrete arch having uniform variation 
of width in posts and parabolic variation in deck. 


Beams, Concrets. Construction Design 
Chart—-LX VII—Area of Steel for T-Beams, |. 
Griffith. Western Construction News, vol. 16, no 
7, July 1941, p. 209. Presentation of alinement 
chart for computing area of steel reinforcement for 
concrete T-beams; numerical example, 


Beams, Concrete. Influence of Shear Cracks 
on Bond Slip in Reinforced Concrete Beams, R 
H. Evans. » Siructural Engr., vol. 19, no. 7 July 
1941, pp. 119-125. Report on experimentaj 
study for determination of: stress distribution on 
vertical sections after failing load in shear or 
diagonal! tension has been almost reached, and in- 
fluence of vertical stirrups, inclined stirrups, and 
bent-up rods on maintenance of bond or adhesion 
between tension reinforcement and concrete, 


Beams, Concrete. Tests of Reinforced Con- 
crete Beams with Recommendations for Attain. 
ing Balanced Design, K. C. Cox. Am. Concrey 
Inst.—J., vol. 13, no. 1, Sept. 1941, pp. 65-80 
Recommendations for obtaining balanced design 
of reinforced concrete beams on basis of results 
of tests of 110 rectangular beams of 4 concrete 
strengths and 23 percentages of reinforcement: 
experimental determination of maximum amount 
of steel that can be fully utilized for any concrete 
strength; data on doubly-reinforced beams and 
beams of variable effective depth; load-deflection 
curves. Bibliography. 


Beams, CONTINUOUS. Der durchlaufende 
Traeger mit Gelenken (Bauart Breest), G. Worch. 
Bautechnik, vol. 19, no. 23, May 30, 1941, pp 
247-251. Theoretical mathematical discussion of 
design of hinged continuous girders of Breest 
system, including cases of girders continuous 
over very many supports; numerical examples. 


Beams, Woopen. Construction Design Chart— 
LX1X—Properties of Timber Beams, J. R. 
Griffith. Western Construction News, vol. 16, 
no. 9, Sept. 1941, p. 274. Alinement giving 
structural properties of rough and dressed timber 
beams; numerical examples. 


FramMep Srructurss, Deston. Design of 
Welded Rigid Frames, V. A. Murphy. New 
Zealand Insin. Engrs.—Bul. & Proc., vol. 27, no. 1 
Apr. 15, 1941, pp. 86-134, supp. plates. Struc- 
tural characteristics of continuous frames; 
methods of analysis of rigid or continuous frames 
by mathematical analysis and by mechanical ex 
periment on small-scale models; use of special 
graphs for direct design of single bay bents; 
original researches conducted on welded. knee 
joints. Bibliography. 


FrRaMep Structures, Wetpep Sreet. New 
Rigid-Frame Building Uses Butt-Welded Field 
Splices, L. Grover. Steel, vol. 109, no. 6, Aug. U, 
1941, pp. 80 and 84. How to use butt-welded 
field splices, even in members subject to dynamic 
loading, is revealed; description of practice em- 
ployed in recent rigid-frame building. 


Licut-Weicat Construction. Leichtbau- 
weise, R. Ulbricht. Stahl u Eiser, vol. 61, 20. 
14, Apr. 3, 1941, pp. 350-353. Present status of 
light-weight construction; illustrated description 
based on literature of past few years; among 
means discussed of achieving light-weight con- 
struction are use of lighter materials, welding in 
place of riveting, and use of tubular or shell con- 
struction for increasing bearing load. 


Roor Trusses, Concrete. New Pre-Cast 
Concrete Roof Truss. Concrete & Constr. Eng 
vol. 36, no. 7, July 1941, pp. 298-299. Descrip 
tion of new patented pre-cast type of reinforced 
concrete ral truss joined by use of steel gusset 
plates and bolts, bolt holes being provided in coa- 
crete members by means of steel tubes during 
manufacture. 


Roormo Mareriats, Assestos 
Asbestos-Cement Tubes in Roof Construction 
Concrete & Constr. Eng., vol. 36, no. 8, Aug 1941 
pp. 345-347. Features of truss roofs built with 
asbestos-cement tubes and sheets and concrete 
connections. 


StructuRAL Desion. Few Moot Questions is 


Structural Design and Analysis, O. G. Julias 
Boston Soc. Civ. Engrs.—J., vol. 28, no. 3, July 
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AS A DOCTOR’S CHECK-UP 


PROTECTS YOUR HEALTH 


_..@ check-up on equipment will prolong the life of wire rope 


UST as a doctor’s examination 

will tell you what to do to bring 
your physical efficiency up to par, a 
periodical check-up of your equip- 
ment will help you get more satis- 
factory service from the wire rope 
you use. 

Wire rope is designed and manu- 
factured with great care, and an 
equal amount of care should be taken 
during installation and usage in order 
to secure its full service life. Check 
your equipment and eliminate the 


AMERICAN STEEL & WIRE COMPANY 


undesirable conditions that result in 

inefficiencies and unnecessary wear. 
Here are a few things to remember: 

1. Handle wire rope with care, since 
distortion of its structure will be 
reflected in lowered wire rope life. 

2. Check alignment of rollers, sheaves 
and drums. 

3. Gauge the sheave and drum 


grooves todetermine whether they 


have been worn undersize. 


4. Turn out corrugated grooves if 


any occur. 


Cleveland, Chicago and New York 


“> COLUMBIA STEEL COMPANY 


A) San Francisco 
United States Steel Export Company, New York 


STATES SOT ELL 
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5. Test sheaves and rollers to make 
sure they are rotating freely. 

6. Replace or remachine parts that 
are likely to result in unnecessary 
wire rope wear. 

When you have a wire 
rope problem call in an 
American Tiger Brand 

~ 


>" Rope Engineer. 
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“Best Well Ever Installed” 
Said Clintonville, Wisconsin 


5000,000 


Daily 


EVER in its history had 

Clintonville, Wisconsin 
been able to obtain more 
than 250 gallons of water 
per minute from any of a 
number of their wells. The HY 
city was growing and the - 
need for a larger supply of water was 
becoming urgent. Layne Hydrologists 
made a survey. a contract was closed and 
the result is a well producing 1400 gallons 
per minute, or over 2,000,000 gallons per 
day. Thus again Layne has been outstand- 
ing in success where others have failed. 


Layne installed their famous gravel wall 
well—a type of installation that size for 
size and depth for depth usually doubles 
and often quadruples the amount of water 
produced from a given formation. They 
differ materially from the so called “gravel 
packed” well and are the most efficient 
known. 


Layne can develop a new. larger and 
more economical well water supply for 
you. They can do the work promptly. thus 
expediting your expansion and production 
plans. Why not ask Layne to give you 
further details. For literature. address 


LAYNE & BOWLER. INC. 
Memphis. Tenn. 


Layne-Arkansas 
Layne-Atiantic 
Layne-Centrai Co. 
Layne-Northern Company 
Layne-Louisiana Company 
Layne-New York Co. 
Layne-Northwest Company 
Layne-Ohio Company 


Lake Chartes, 
New York © 
Milwaukee, 


Layne-Texas Company 

Layne-Western Company 
Layne-Western Co. of Minn. Minneapolis, minn. 
Layne-Bowler New Engiand Corp. Boston, Mass. 
international Water Supply, itd. London, Ont. 


1941, pp. 282-296. Discussion of fundamental 
principles of theory of structural design 
rRAFFIC CONTROL 

Ramroap Crossincs, Grape SsPARATION. 
Accident Hazard at Grade Crossings, L. E. Pea- 
body and T. B. Dimmick. Pub. Roads, vol. 22, 
no. 6, Aug. 1941, pp. 123-128 and 142-144 
Discussion of methods of measuring need for 
highway-railroad grade crossing separation or 
protection; ratings based on hazard to life and 
time loss; protection coefficients calculated for 
various types of crossing protection; probable 
number of accidents in 5 years used as index of 
hazard; relation between highway traffic and 
accidents, also railroad traffic and accidents; 
accident probability factors; Maryland crossings 
rated according to relative hazard; formulas. 


TUNNELS 

Construction. Some Notes on Tunneling 
Practice, R. Hammond. Engineer, vol. 172, no. 
4465, Aug. 8, 1941, pp. 83-86. Three main fac- 
tors discussed in tunneling through rock; efficient 
and economical use of explosives; length and dis- 
position of shot holes suitable for any particular 
ground, and rapid removal of shattered rock: 
each tunneling problem will have to be studied on 


| its merits, so much depending upon local condi- 


tions 


RAILROAD, Frame CLEANING. Flame Clean- 


ing Removes Paint from Concrete Tunnel. Ry. 
Ene. & Maintenance, vol. 37, no. 10, Oct. 1941, 
po. 683-684. Article describes how Erie, em- 


| ploying this method in passenger tunnel at Jersey 


hicular Tunnels, F. F 


City, N.J., to remove heavy accumulation of 
badly deteriorated paint, found it highly effective, 
without causing any damage whatever to surface 
of underlying concrete, 


Sewer Construction. Siphon Sewer Built 
Under Difficulties, T. A. Berrigan. Eng. News- 
Rec., vol. 127, no. 9, Aug. 28, 1941, pp. 305-307. 
Installation of three-tube siphon for Boston 
metropolitan sewer system involving lowering of 
existing siphon, with which was incorporated 
construction of two additional 60-in. conduits; 
construction of open cut and tunnels; shield oper- 
ation; total cost was $1,000,000 


Methods of Ventilating Ve- 
Kravath. Heat & Vent., 
vol. 38, no. ¥, Sept. 1941, pp. 53-57. Methods of 
ventilation are discussed as follows: simple pres- 
sure type; pressure duct type; simple exhaust 
type; exhaust duct type; compound system. 


VENTILATION 


VENTILATION. New Jersey Ventilation Build- 
ing. Port of New York Authority—Contract 
MHT-5&, Oct. 1941, 127 pp. Information for 
bidders and specifications for construction of 
New Jersey Ventilation Building for north tube 
of Lincoln tunnel; substructure extends to depth 
of 60 ft below ground surface; superstructure will 
be about 100 ft, 65 ft in plan, rising 145 ft above 
ground. 


Water Surety, New York. Construction of 
Delaware Aqueduct, R. W. Armstrong. New 
England Water Works Assn.—J., vol. 55, no. 2, 
June 1941, pp. 135-154, (discussion) 154-165, 
supp. plates. Description of Delaware water 
system and Delaware aqueduct; data relating to 
shafts and tunnel.contracts for Delaware aque- 
duct; shaft construction; construction of tunnel 
and tunnel lining. 

Water Surrty, New Yor«. 
on Delaware Aqueduct. Eng. News-Rec., vol. 
127, no. 5, July 31, 1941, pp. 150-154. Methods 
used in successfully passing fault zones encoun- 
tered at several points along Delaware water 
supply tunnels, 85 miles long, for New York City 
water works. 


WATER PIPE LINES 


Passing Faults 


Aguepucts, Cororapo Rrver. Colorado 
River Aqueduct. Western Construction News, 
vol. 16, no. 8, Aug. 1941, pp. 221-236. Statistical 


data on and general description of Colorado River 
aqueduct, including main features of Parker Dam, 
water supply tunnels, pumping plants and 
siphons, canals, and conduits, also distribution 
systems. Bibliography. 

Drstnrection. Sterilisation of Small Water 
Mains. Water & Water Eng., vol. 43, no. 544, 
Sept. 1941, pp. 264-266. Disadvantages of dis- 
infection of water mains with sodium hypo- 
chloride solution; methods and apparatus used 
by Halifax Corporation, England, for disinfection 
of mains with chlorine solution 


WATER RESOURCES 

Catrrornta. Report of Sacramento-San Joa- 
quin Water Supervision for Year 1940. Calif. 
Dept. Pub. Works—Report, June 1941, 187 pp. 
Record of investigations, river discharge; meas- 
urements of diversions: measurements of return 
water; use of water in Sacramento-San Joaquin 
Delta; annual census of irrigated crop acreages 
and water consuming areas; salinity investiga- 
tions; area of salinity encroachment; tide gages. 


WATER TREATMENT 

ARGENTINA. Modernizacion del Estable- 
cimiento de Potabilizacion de Agua de la Ciudad 
de Corrientes, C. Santos Rossell Boletin de 
Obras Sanitarias de la Nacion, vol. 5, no. 46, 
Apr. 1941, pp. 389-401. Modernization of water 
treatment plant of city of Corrientes, in Province 


No. » 


Vo... 11, 


of Corrientes, Argentina; work is intende to 
ect process of treatment of water from Pa; ana 
iver, comprising injection and diffusio; of 
chemical! substances, flocculation, and decants: ion, 


FILTRATION PLANTS, CAMBRIDGE, MASS. (per. 
ation of Cambridge, Mass., Filtration Plant 
F. E. Smith. New England Water Works — 
J., vol. 55, no. 2, Jume 1941, pp. 254-264. Re iew 
of water operating experiences, since 1936 of 
22-mgd water filtration plant of Cambridge 
Mass.; quality of raw water; copper sulfate 
treatment; coagulation; alum equipment; filters: 
treatment of sand; filter breaking; filter wash. 
ing; disposal of used wash water; chlorination: 
quality of plant effluent; cost of operation 4 


Groton, Conn. Water Treatment at Groton 
Connecticut, A. N. Tiffany and A. L. Shaw 
New England Water Works Assn.—J., vol. 55 
no. 2, June 1941, pp. 233-253. Description of 
new 2-mgd water treatment plant of Groton 
Conn.; raw-water pumping; aeration and 
chemical mixing; chemical feeders; sedimentg. 
tion; filtration; high-lift pumping; electric 
power system; emergency power; construction 
cost, use of chemicals; corrosion control; cost of 
operation. 


New York. Sanitation and Purification of 
New York City’s Water Supplies, F. EB. Hale 
New England Water Works Assn.—J., vol. 55, 
no. 1, Mar. 1941, pp. 62-82. Survey of various 
methods by which New York City’s water supply 
is safeguarded; work of Watershed Division and 

Laboratory Division; effect of storage at 
Ashokan Reservoir; quality of water in Kensico 
Reservoir at various depths; sewage disposal; 
chlorination; removal of turbidity; iron removal: 
microscopic organisms. 

Water Bactertorocy. Bacteriological and 
Field Studies of Water Distribution Systems, 
W. J. Seott. New England Water Works Assn. — 
J., vol. 55, no. 1, Mar. 1941, pp. 83-108, (discus 
sion) 108-114. Report on study by Connecticy 
State Department of Health of sanitary condi- 
tions in water distribution systems for investiga. 
tion of causes of discrepancy in bacteriological 
results of samples collected near points of water 
treatment on public water supplies and sam 
obtained at various points throughout distribu. 
tion system; bacteriological research studies. 


WATER WORKS ENGINEERING 


ARGENTINA. Las Obras de Provision de Agua 
Potable a General Alvear y Puebio Luna, E. F. E 
Gaggino. Boletin de Obras Sanitarias de ia 


Nacton, vol. 5, no. 44, Feb. 1941, pp. 116-126 
Water works for supply of potable water to 
General Alvear and Pueblo Luna, in Province of 
Mendoza, Argentina; historical note; Atuel 
River selected as source of supply; cast iron in- 
take pipe 0.250 m in diameter; pumps; settling 
tanks and filters; chlorination; distribution tank 
and distributing mains; treatment and total costs. 


ARGENTINA. Provision de Agua a La Ciudad 
de Rafaela, O. J. P. Torti and U. Maini Cuneo 
Boletin de Obras Sanitarias de la Nacion, vol. 5 
no. 45, Mar. 1941, pp. 230-242. Water supply 
of City of Rafaela, in Province of Santa Fe, 
Argentina; 4 semi-artesian wells at about 29 m 
depth, yielding about 10 to 16 cu m per hour 
per well; pumps; distributing tank; supply 
mains; distribution lines and service connections, 
treatment plant, installed in 1939, uses mixed 
solution of calcium hypochlorite and sodium 
carbonate; population of 3,315 served; to reach 
13,200 when all installations are completed. 


ARGENTINA. Proyecto de Provision de Agua 
a la Ciudad de Tres Arroyos, A. E. Guerra 
Bruche. Boletin de Obras Sanitarias de la Nacion, 
vol. 5, no. 49, July 1941, pp. 50-57. Project of 
supplying water to city of Tres Arroyos, in 
Province of Buenos Aires, Argentina; historical 
outline; project involves boring of 6 semi- 
artesian wells, 5 being ~ 
lying present population of 18, inhabitants: 
pate Lowe pump; distribution tank and network; 
service connections; cost estimate. 


Boston, Mass. Swift and Ware Rivers Ready 
to Serve Boston, K. R. Kennison. Water Works 
Eng., vol. 94, no. 19, Sept. 10, 1941, pp. 1124- 
1127 and 1177-1178. History and description 
of new supplementary 210-mgd water supply for 
Metropolitan District Water Supply Commission 
of Boston, Mass.; delivery of supply through 
pressure aqueduct reducing pumping costs: 
Quabbin Reservoir; Quabbin Aqueduct; exten 
sion now under way; enlargement of Fells Res- 
ervoir. 

Onto. Water Supply at Cincia- 
nati. Am. Water Works Assn.—J., vol. 33, 20 J 
July 1941, pp. 1198-1217. Symposium by sts 
members on features and operation of water works 
of Cincinnati, Ohio, including following: Intro- 
duction, C. A. Eberling; Pumping Plants, R. E 
Duhme; New Filtration Plant, C. Bahiman; Dis- 
tribution System, W. Sahnd; Distribution System 
Maintenance, J. H. Rimmer; Commercial Division 
M. F. Hoffman; Legal Phases, E. F. Alexander 


Srovenron, Mass. Development of Stough- 
ton’s Water Collecting System, L. Morrill “: 1 
England Water Works Assn.—J., vol. 55, 
June 1941, pp. 206-215. Construction of water 
collecting system for development of — 
water supply for Stoughton, Mass., to sf 
population 10, 
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r THE first nine months of 1941 
the men and machines of 


America’s earth-moving industry 
have dug, scraped, hauled and bull- 
dozed more than 800,000,000 cubic 
yards of dirt and rock — all on de- 
fense work! 

The fact that much of this im- 
mense yardage has been handled 
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© Under a scorching sun this *'Caterpillar’’ Diesel No. 12 Motor Grader 


windrows dirt for airport construction at Felton Field, Pensacola, Florida. 
Dual engine cooling keeps both water and oil at the proper temperature. 


under the toughest kind of condi- 
tions is a tribute to the rugged 
power, traction and stamina of 
“Caterpillar” Diesel Tractors and 
Motor Graders. These sturdy ma- 
chines ask no favors of terrain or 
weather. In soft mud, on sun-baked 
clay or frozen ground, they come 
out slugging, right from the bell. 


© At the U. S. Army Proving Grounds, Aberdeen, Maryland, a "'Caterpillar’’ 
B Diesel 07 Tractor with LaPlant-Choate bulldozer works in heavy March mud. 


te 


The broad steel tracks of a 
“Caterpillar” Diesel Tractor fur- 
nish solid footing for its tremendous 
engine power, and the final drive is 
protected from mud, water and grit 
by copper bellows-seals. Balancing 
engine weight over the drive wheels 
gives a “Caterpillar” Diesel Motor 
Grader its unbeatable tractive 
power. Both machines start fast and 
run smoothly whether the tempera- 
ture is zero or 100. And both operate 
with better-than-average Diesel 
economy because they use the 
cheaper grades of fuel. 

Most important of all, they're 
built to stand up under punishment 
day and night, month after month, 
with a minimum of lost time. 

Every minute counts in the pres- 
ent emergency, and “Caterpillar” 
dependability has a vital part in 
licking America’s biggest job. 


CATERPILLAR TRACTOR CO. PEORIA, ILLINOIS 


CATERPILLAR 


ENGINES AND ELECTRIC SETS 
TRACK-TYPE TRACTORS * ROAD MACHINERY 
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Vou 11, Now 


ANY BRIDGE 


iS A BETTER BRIDGE when 
Kerlow Bridge Grating (open or 
filled) is installed on the roadway 
and sidewalks. The advantages 
listed below are found in no other 
bridge floor. 

REDUCES DEAD LOAD 
INCREASES LIVE LOAD 
NON-SKID AND EASY RIDING 
ECONOMICAL AND DURABLE 
EASILY AND QUICKLY INSTALLED 
Our new reference book “BETTER 
FLOORS FOR BETTER BRIDGES” 
contains complete information and engi- 
neering data. May we send your copy 
today? 


KERLOW STEEL FLOORING CO. 


ENTERPRISE 
GALVANIZING 
COMPANY 
N 

PLANT 
planned and 
manned to 
handle 

large tonnages: 
nized Products Furnished 


Galve 


Prompt shipment vie eny rellroed. 
Local delivery by our own trucks. 


“SUPPLIERS TO THE U. S. GOVERNMENT 
FOR OVER 40 YEARS” 


Equipment, Materials, and Methods 


New Developments of Interest, as Reported by Manufacturers 


Air-Controlled Shovel 


THE NEWLY DEVELOPED Osgood Type 
70 excavator and material handler is 
available with either conventional crawler 
mounting, or as a Mobilcrane with pneu- 
matic tired wheel mounting. It is rated 


as a 1'/, cu yd shovel or a 15 ton crane. 


Special features claimed for the Type 70 
are: Unit cast steel construction of deck, 
for fewer parts and less vibration; air 
control, for saving wear and tear on operat- 
ing machinery and operator; twin disc 
clutches, for smoothness of operation and 
the ability to handle heavy loads; steering 
in any direction without stopping the for- 
ward motion of the machine; independ- 
ent travel mechanism for crane service; 
independent boom hoist if required; 
roomier, streamlined cab; all controls 
banked in front of and around the opera- 
tor, with air levers providing opportunity 
for precision and lessening fatigue; upper 
body centered on revolving base; lifting 
strains on vertical travel shaft relieved by 
hook rollers 

For additional information and specifi- 
cations, write Osgood Co., Marion, Ohio. 


Ozone Water Purifier 


A COMPLETELY AUTOMATIC, self-con- 
tained purification plant has been de- 
veloped by the Technicraft Engineering 
Co., 5610 South Soto St., Los Angeles, 
Calif. The unit, known as the “Ster- 
ozone,”” was designed for use in army 
camps and for use of troops on maneuvers, 
but is said to have wide industrial and 
municipal applications. 

The Sterozone unit has a rated capacity 
up to 9000 gal per hr, and automatic 
parallel operation of units can be made to 
supply larger requirements. Raw water is 
pumped from the source through a filter 
to remove suspended matter and then 
passed to an absorber chamber where 


ozone, generated by a high frequency silent 
electric discharge oxidizes the bacteria] 
contamination. It is claimed that water 
so treated has no taste or odor. Since the 
sterilizing agent is ozone gas, generated 


within the unit itself, no supplies of gas or 
chemicals are required. Power is supplied 
from an automatic gasoline-engine driven 
10 KVA, 220 V, 3-phase power plant; all 
mechanism is driven by a 5 hp, 200 V;3- 
phase electric motor. 


Snow Plows 


THE ADDITION OF A LINE of “V” and 
side wing snow plows, to be known as 
the 300 and 400 Series, is announced by 
The Baker Mfg. Co., Springfield, III. 

Made for use with all models of Allis- 
Chalmers Tractors, these snow fighters 
feature independent hydraulic side wing 
control. By means of two hydraulic 
cylinders for each wing, positive independ- 
ent wing operation is provided; front, rear, 
or both ends of wings can be raised, 
lowered, or folded tight against the trac- 
tor. The high “V”’ plow hugs the front of 


the tractor and is hydraulically controlled 
with a four-way valve for raising, powert- 
ing, floating, or forcing the blade down to 


cut ice or packed snow. It is claimed that 
the flexible operation of these plows, plus 
independent side wing control, accom- 
plishes faster, cleaner snow removal on hig 
drifts and ice-encrusted packed snow, and 
that average to heavy snowfalls can be 
handled at top tractor speeds. Descrip- 
tive bulletins are available. 
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Shin Cras 


Next to the man himself, the pencil plays the biggest part 
in creating drawings from which clear blueprints come. If 
there is magic in this, call it “Eldorado” magic. 

The drawing forecasts the blueprint, as in some magic 
crystal ! 

Great drawing pencils come in 17 degrees of hardness 
of lead,—so does Typhonite “Eldorado.” But no other 
drawing pencil has Typhonite leads. Typhonite is created 
in a literal whirlwind from natural graphite. There is no 
stopping the whirlwind and there is no stopping Dixon 
Tuphonite “Eldorado” as it whirls along far in the lead. 


23 


ELDORADO PENCIL SALES DEPARTMENT 38-J12 . JOSEPH DIXON CRUCIBLE CO. . JERSEY CITY, N. J. 
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FOUNDATIONS 
PRETEST UNDERPINNING 
TUBA STEEL CYLINDERS 
MASS CONCRETE CONSTRUCTION 


SPENCER, WHITE & PRENTIS, INC. 


Speed-Up 
ALL FIELD 
SURVEYS od 


Preliminary sur- 
veys for high- 
Way construc- 
tion, drainage 
and irrigation 
systems, dams, 
water lines, 
all divisions of civil engineering are 
speeded up by the NEW Paulin 
Precision Surveying Aneroid. Read- 
ings to two feet over a range of 
4590 feet are as easy as reading a 
watch. Other models cover a range 
of 18,000 feet. Write for com- 
plete literature and FREE COPY 
of the ‘Paulin Altimetry Manual. 


AMERICAN PAULIN SYSTEM 


1847 SOUTH FLOWER STREET 
LOS ANGELES, CALIFORNIA 


NEW YORK, N. Y. 


SPENCER & ROSS, INC. 


DETROIT, MICH. 


AMERICAN 


Why do so many 
ENGINEERS 
ask for all 24 of the 
ASCE MANUALS ? 


These Manuals of Engineering 
Practice, compiled by men of wide 
experience and acknowledged au- 
thority, contain information useful 
to the civil engineer in his every-day 
work. They present facts, briefly 
and to the point, and should be of 
value to you. You can get the list 
of Manuals published to date by 
mailing the coupon. 


American Society of Civil Engineers 
33 West 39th Street, New York, N.Y. 


Please send, without obligation, 
complete list of 24 Am. Soc. C.E. 
Manuals. 


Name . 


Address 


City State 
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Arc Welder Control Box 


FURTHER IMPROVEMENT in Dual C.». 
tinuous Control for arc welding machi: “s, 
is a new welder control box announced 
by the Lincoln Electric Company, Cleve. 
land, Ohio. 

Enhancing the benefits of Dual Continy. 
ous Control, the new box, designated 
“Type G,” prevents accidental contact 
with live parts, increases accessibility, per- 
mits wiring with flexible or rigid conduit, 
or rubber-covered multiple-conductor 
cable, and eliminates dangers from unin. 
tentional loosening of the lifting hook. 


An important feature of the new box is 
the fact that there is a separate compart- 
ment for all a-c circuits, including push 
button, and another separate one for d-c 
terminals. An additional feature is a new 
lead clamp which prevents the bending or 
damage to output studs when the welder 
leads are accidentally jerked or pulled. 


Literature Available 


“Arr REDUCTION—A Quarter Century 
of Progress’’ gives a detailed descrip- 
tion of the five companies which comprise 
Air Reduction Company, Inc. Its 54 
pages, illustrated both with pictures and 
diagrams, explain the methods, the mar- 
kets, and such important aspects of its 
business as that it is a major producer of 
oxygen, nitrogen, hydrogen, acetylene, 
calcium carbide, helium, neon, arc welding 
machines and equipment—many of which 
products are playing a vital part in numer- 
ous industries now in the forefront of 
national defense. 


Sarety EguipMeNtT—A new 111-page 
catalog, covering complete protection 
from head to ankles, and describing such 
items as industrial goggles, Calobar 
lenses, Super Armorplate lenses, welding 
lenses, welding plates, welding helmets 
and hand shields, safety clothing, respira- 
tors, first-aid kits, etc., with an eye-pro- 
tection guide and table for choice of the 
proper shade of glare-protection glass, has 
just been published by American Optical 
Co., Southbridge, Mass. 


Sree, Forms—Catalog No. 1836, con- 
tains sixty pages, profusely illustrated, 
on the use of steel forms for concrete pout 
ing. Blaw-Knox Div. of Blaw-Knox Co., 
Pittsburgh, Penna. 
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